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H 2 ) mS-. - S (CH,) n-. - (CH,) n S-. -NR 15 (CH,) m 
N R . a _ , _ NR ii (CH,) n - , - (CH,) n N R 1 5 — . -O (CH,) 
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m S - . -O ( C H , ) mNR 15 -- -NR 1 ' (CH,) mO - - - O - C H = 
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&jS¥T*9. rfb-^^) ( I ' ' ) j £tt{t-&tt (I) *J.fctf&»ft:£4**£tMfc£' 
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l»ISfLT^Tfe<J:KSfii7J^^yA;^-;i'. SiSJf LX^Tt)<t 

^<£iR7^ + ;i'X;i'^-;i'^*->. {£iK7;u^;ux;i/^-^. = 
R*rt«**. kh'o+i/. Any>. S«iI^WL-^Tt)iutiS7^*J^ 

r * t&< 3ic * . B^s$-wLTv^Tt)ct^{Sjffi7;u + ;i/. Any>, s»s^ti 
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- IftS^t L-T^T t><t ^©®7Jl'4 1 Jl'^Jl'^-Jl'$tliSftS^lr 
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zs7 / . S&S£*r LTt»Tt> r ^E-f ;U S tt^T" nSRT* S (i^T, 

R '^R 1 - 1 iBilS-r-S) SfcttR 2 & L < li R 4 t-ftCft^TO 
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if * L < \tR ' #*?Jt. tFD*y, /\ay>. IUftS£*r LTHT*>«fcm£fft 

7;i, 3 + y. a ft a * *r u t t» r t> J: t> ft « 7 — ;u ^ * -> S w a Jft as * w 

y. SlftSSWLTWTt.J;l^^7r : E'fil'T^5 R'* ! R1-2T 
5-6 JH»*»JSTS<k^«. 

s e, ic» $ l < fiR 1 tFn*^, /\ny>, <K«7JU3*^ft«T;u 

ij^+-> > 7S/. <£iR7^+;i/7 s y itiiM7^y-jP7i /t-*5(& 

TR 1 #R 1 - 3T»5t»Et5) * tt R 2 ^ < « R 4 £ ~» K ft -o T 
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'<>5?;u^-=lri'. 3 - * 2 - -7*7^ ;u*^->. ^ ^ >7.;i/^n^^-4 i ->. 

75/, •;^f;i,7Syifttt3-/^-2-7fr;i'7S;?«5 (WTR 
»*«R 1 - 4 i»ET5) ^fcfiR 2 t) L < «R 4 <h -*g lC o T - O 

CH 2 0-£>tte- CH = CH-NH-£:ffm-t-5 

4) R 2 ^7K*. tHo*y. ADy>. ffi&T LT^ 
Tt ) «fcV^i£iK7^^JI/X;i/*^>ll'^-+>T*S (fiAT. R 2 tf<R 2 - 1 £ 
»Et5) * it fi R 1 ii—^iZt^-D T O J N R 1 5 (Z ZT'R 1 >\tffitZ\Z 

» * l < teR 2 *«**. /\oy > * tz\*mm& i ~ 3 ©fiiSj^+^TSs (a 

T. R , ««R2-2T»4.tKEt5) itS®}. 

5) R 3 rt<;k5?l, fcKo*x. Any>StliS8JS$WLTHTi«tl>M7. 
;U3 + 5>T£S R 3 2><R 3 - 1 IT* -5 ASSIST £) ItSM. $ K tl 
R 3 t5^tKSI SAcli/N a^'>T&-5 (£17. R 3 R 3 — 2T$>-5>£:B§fE'3~-5) ft a" 
«9. * <=>(C*?i; U < «R 3 75<7K3s££:te7 -y^tT** <E*T. R 3 !i { R3-3T« 

y T&o (fitT. R 4 #R 4 - IT** tftlETS) SfcttR 1 £— ttlltto 
XOJfcBNR 15 C:tR 1 MilfflKl::iJH**£<!:H*) * 1 £t±£*. S 

L < hr 4 t5<tK3S. ft»7^3*->sfcttApy>-c»s (fit 

T. R 4 **R 4 - 2 (hBSIET-S) ^fcttR't-fSC/JoT-OCHj 
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it^i (GIT. R 5 ^R 5 - 3 «i:B&IE-r-5) ffc^tt. 

8) R 6 #*J9S. AD^>. i»i«*LTWTt)J:li|lft7Jm, 

^;i/*-;U**->T»5 (£*T. R 6 JQ* R 6 — 1 T #5 -5 <fc BS IE T -5> ) ffc"&4*. 

L < t£*sii. ftft7J^^ttttAay>T»5 (KT. R 6 #R6.-2T' 

T. R »i«R 6 - 3 -c*s tBSie-T-S) ffc-&tt, 

;;-CS5 <«T. R 7 ^R7-lTfe5<i:BSfE-r-5) {fc-&4fc. 

L < liR 7 7&<*3S. ft[S7;^*Stttl8:a7A3*i/T*5 <«T. R 7 
R 7 - 2 iHSIB-T^) ft^fc. 

10) R«*<7lc*. AD^/, I»ifctLTl>TfcJ:^ft«7;^Jk 

(«T. R '*<R 8 - 1 T$>£ tBSIET -5 ) . R 9 t -» C ft o T 
0£ 1 &_t£*. BlftI6*l'tHT ! bJ:i>5~6 M IS £ » flt L T t» «fc mt^ft . 

jff* l < «r fiak7;p*^*fett««7^3*2/T«a (kt. r'*« 

R 8 — 2 tB&sETS) <t-&*. 

1 1 ) R t H D^rS/. #;U#*->, l»ifi«l/Xl-iT*J:t>tt»7 
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R 9 ^R9-lT*-5<fcBSE-r5>) *>, R 8 <k — « ICtt -3 T O 1 «±£*. S» 

L < liR th'p*^. *;u#^->. Uftl^tl/tViTfcin® 

LTl»tt»J:^*JI'/^'^l'*tttIlftI**l/Tt»Tt)J:H75>'T*5 («, 

ttft7;i'3*'>*^*="'Sfctt7 5yT*5 (JUT. R'A<R9-3TS5t 
(SETS) it&ti). 

ft IZ if * L < tt R 9 * M . tFD*->. * ^ . t h'o+y^fik x h * 
*;u*-^e-;u, *h*i'*H*->. **>*^*-JU. y/f^^^A^-f 

12) R 1 0 a«*3R£fc»i<£«7^=i*->T** (WT. R'^RIO-IT* 
S tJfcfET*) ft^«. «F£ L < ttR 1 °*«**T*S («T. R 1 0 R 1 0 - 
2T65i:Kiet5) ft"**. 

i 3) R i, a***. /Npy>, sifti^wUT^Tt)<t^(£ia7;^Jk 

«flk7 , ;i/3*^*^# = ^. IBII*tLTHTt)<t:^Iffi7^ + i^;i' 
*x;U;*-*:>. :hntttt75/T»5 (EIT. R"*R1 1-1 
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iB&IE-r-S) $fcli-X-Yi-Mi:/.l7TO$tliNR 13 CCT 
R 1 Mi«rEt*Jt4«^tW«) £1&±£*. S&S (teOiYJUr-fr. ad 

»* L< JiR 1 l i»***ftli/\ny>T*S CRT. R ll #Rll-2T355 

14) R 1 2 d<**T* Sft^*, 

15) R 1 3 £<7K3R. kFD + y. Aoy>. -> . EiS^f UT^Tt) 
IE-T-5) *». $t«-X-Yi-tSI:)io.TO$^:liNR 15 CCTR 1 s tt8tr 
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^^ )]/% *h*->. xh*^. -fy:/n iF + ->*^-JMh* 

D yp^-J^+->. ^DAyf-Jbt*->. y^DDyn<rj^ + ->. xh 

7$yT8 5 (^T, R 1 3 #R 1 3 - 4t*5 tBSISTS) ftfc-tt, 

16) X*<-0-, - NR 14 -ifc«-S (O) p - (CCTpliO~2©I») 

Tfc* (EJ.T. Xi«XlT*4tlSEt5) *fcttR 1 3 *5cttfY 

StftI*WlT^Tt)=t^ 5-6 MSa£J&fi£-t-5{fc^#>. 

}f^L<liX75^-0-. -NH-. -NMe-Sttt-SOj-TH (£*T. 
X ^ X 2 T 35 5> tBSIS-r 5 ) <k^-% . 

S6i:»SKttX*«-0-. -NH-lttt-NMe-Tft5 (EIT, X # X 
*"b»*L< ttX*«-0-T»Sft^*. 

J;^7->;i,T** (WT. YA<Y 1 T * 2 t. B& Et S ) R 1 3 * * <t -» 

fftKH. Y# 

8£g [AD>r> ; t HD*'> : fi»7^*^Ti»SnTl»Tt)^75 / : 
tt«7^3*-> : * ; ««T;U3*S/*^* = ^ : T is )V ;. nr;u 

; d7JI^-^ : ->7 / : kHD*y. IS7J^^y, a tt 
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<fc V> t K 7 '/ y ; fift7Jl*^t) L < ttT 5 y TSgiSnT^TtinA^A^ 

+ '>TI*SftTV>T t>±v>fi«TJl'*;i' : Any> : fia7^n + -> ; 

7 - ->-y ) £f UTIrsTt)J:^7 U— ^ : *fctt/\by>fcL< t;^^ 

/\oy><t7 l J-Jk tta7*3*y7'J-Jk ^ "r a m *> L < fi 7 ;> 
7ij-;U-CIUftStlTt»Ttj«fcU>«a7';U'lr-;i/T*3» (UtT. Y#Y3T*5 

^f-Jk 7"D€^r-;k i7 n a ^t-xju, 7iz^7'p / <ril'T$ 
-5 (tiT. Y#Y4T*iilSEt5) {fc^tt. 
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18) R l #R 1 - 2 0 . R 2 ^R2-1T*0. R 3 ^R 3 - 1T*0. R 

4 # R 4 - 1 T & 0 . R 3 tS<R5-1T£0. R 6 A'R 6 - 1 t^O. R 7 # R 7 

- 1 T * 0 . R 8 tS*R8-1T*9, R'*tR9-2T*0. R'°^R10-1 
T$>9. R"i«Rl 1-1TJ0. R ' 2 75^3sT* 0 . R 1 5 ^R 1 3 - 1 Tft 
0. XA«X1T«0, Y^Y1T$5A>. £ £ li R 1 :fc J; R 2 . R 1 & <fc R 4 , 
R 8 ^ct^R 9 =bL<{iR ,3 i3«tr/-X - Y**-«f IC&o TOItttN R 1 5 (C 
:TR 1 MUWEfciStt-SS^tra*) €rl&±£*. LT^T t> 

5 ~ 6 Jl» t*BET S<t^«S. 

19) R'*'R1-2T*0, R 2 i<R2-lT*0, R 3 ^R 3 - 1 tfeij, R 
4 j&«R4-1T*0. R 5 75*R5-1T&9. R e rt*R6-lT&r). R 7 *« R 7 
-lftO. R 8 #R8-lTi&9. R 9 ^R9-lt*0. R 1 0 # R 1 0 - 1 
■C * 0 , R"A<R1 1-lTJSO, R 1 a *«* * "T * 0 . R 1J *fRl 3-2T* 
0, X *« X 1 T * 3 , YiJ«Y1T*5*, t^teR'&cfctfR 2 . R ' 43 <fc R 4 . 
R 8 i3«fc^R 9 t>L<;iR 13 *5J:^-X - Y*»-»i:4^TOiftttNR 1 5 ( d 
:tR 1 5 ttWElc*iW'4««'tra*) * 1«±£*. i»I«tLTV»Tt)J;V> 

20) R'*iRl-2T*0. R 2 A«R2-1T*0, R 3 *tR 3 - 1 T35 0, R 
4*»R4-1T«0. R 5 75<R5-1T*0. R 6 ^R 6 - 2T«0, R 7 ^R 7 

- 2 T * 9 , R ! )}fR8-2T«f). R 9 rt<R9-lT£<9. R ,0 ^R1 0-1 
TT» 0 . R M i'Rl 1-1T*0. R 1 2 J&***T* 0. R 1 3 #R 1 3 - 1 

0. X^X1T«0, Y*«Y2T*5*, £/zl2R'43<i;tfR 2 . R 1 *5 .J: R 4 . 
R 8 fc£tfR 9: fcL<{iR 13 :f3J:tf-X-Y *< — « IC^oTOStliNR 1 5 ( £ 

:tr 1 s \tmm\zmt^>m^ t.m&) *i«±s-*-. nfti^WLt^ttctu 

2 1) R 1 *«R1-1T»0. R 2 t5<R2-1T&0. R 3 R 3 - 1 T* 0 , R 
4 7&* R 4 - 1 T & 9 . R s ^R5-lt*0. R 6 ^R6-2T3»0. R'^R7 
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- 1 T * 0 . R 8 ri<R8-2T*0. R 9 *5R9-2t»D. R 1 0 # R 10-1 
R"itRl 1-1T*!J, R 1 2 7&<7k3iST£ 9 . R l3 #R13-2T& 
0, Xi«Xlt*t), Y#Y1T£*jS>, ^/tttR 1 * J:tfR 2 . R 1 & £ jjCR « . 
R 8 *5«i;^R 9 t)L<}iR ,3 ^ct^-X - Y ** — » Cfc r> T O £ \Z N R 1 5 (Z 

5 - 6 *^€rJKfiJt-rs<t^#J. 

2 2) R'^Rl-lT*!), R 2 *IR2-1T$0. R 3 & R 3 - 1 y $> K> . R 
4 *«R4-1T»«3. R 5 #R5-lTifc9. R 6 *>*R6-2T£9. R 7 # R 7 
-1TJ6 0. R 8 t5<R8-2T&9. R 5 *fR9-2T*0, R 1 0 rt* R 1 0 - 1 
T'* 0 . R ll A<Rl 1 - 1 "C* 0 , R 1 2 *<*3RT* 0. R 13 A<R13-lf$i 
0, X*»X1T*0. Y*«Y2T***». * it R 1 *J «t Zf R 2 . R 1 -fc <fc Z/ R 4 . 
R s *3ct^R 9 feL<HR I3 *5«i:CX-X-Y *«— «f Cft-jTOJfcttNR-" (31 
Z.-CR 1 6 ttl&Kl::*St**«£-£:m«) SrlJ^±^*, IttSSffLT^TtiiH 

23) R'*«R1-1T*0. R 2 ifR2-lT*0, R 3 1fi R 3 - 1 T * 0 . R 
4 * I R4-1T80. R 5 ^R5-lt*0. R S ^R6-2T*0, R 7 # R 7 
-1T«0. R J ^R8-2t*0. R 9 t5*R9-1T&9. R"#R1 0-1 
TSO. R"*fRl 1-1T»D. R 1 2 ^;k^Tr$) K, , rh^rj 3 — 2 T & 
0, X ri< X 1 T * 9 . Y#Y2T*S4». SfcteR'&.fctfR 2 . R 1 ii <fc R 4 . 
R 8 &<fctfR 9 t,L<liR ,3 *5«fctf-X- YjJt-m:ftoTO*fcttNR 1 5 (31 
CTR 1 5 «BuidJC^tt^*^-<i:RIS) SlEtJ:^, 
5-6 mm&MlZTZit'SV}. 

24) R'^Rl-2nO. R 2 ri<R2-lT&9. R 3 ^R3-1T$>0. R 
4 iJ»R4-lT*0> R 5 ^R5-1T*0, R ! ^R6-2TS0, R 7 rt* R 7 
-lT&0, R 8 rt<R8-2T&0. R s iiR9-2tS0, R 1 0 ri* R 1 0 - 1 
T*0. R 1 'tfR 1 1 - 1 T*0. R 1 2 rt<7KjfSTfc 0 , R 13 *<R13-2T£ 
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0. X#X1T»0. YA'YITJS*. £ £ R 1 <fc R 2 . R'fcitfR 4 . 
R'fei^R'tiKttR 1 3 X- Ytf — ISCfc-s TO £&.ttN R 1 5 ( C 

5 ~ 6 ^5R^0fiXt--5ft^^. 

25) R'^R1-2T*0, R 2 a*R2-lT&9> R J ^R3-1T50, R 
^<R4-lt*0, R 5 AiR5-lt«0. R»*«R6-2T*»3, R 7 *« R 7 
- 1 T * 0 . R ! * I R8-2T*t). R 9 i5R9-2T*0, R 1 0 *>< R 1 0 - 1 
T * 0 . R"4IR11-1T»0. R 1 2 tf** sfs T & 0 , R"i«R13-lT» 
r) . XtfXlT&C Y*«Y2T*4*. ££:W:R l *5cfctfR 2 . R 1 *J J: R 4 . 
R 8 *5j;tfR 9 fcl.<[iR l3 i5ct^-X-Y^-|gl:^^TOSttiNR 1 5 ( d 

5 ~ 6 Jl 31 ft S - *- 

26) R'#Rl-2tfeO, R 2 a<R2-lT*?K R 3 i«R 3 - 1 0. R 
4 a«R4-lT*9. R S *{R5-1T«0, R«*«R6 - 2T« 5. R 1 *« R 7 

R »J&«R 8 - 2 T* 0 . R S ^R9-1T*0, R"M10-1 
R"A(Rll-lt35 0, R > 2 rt** T £ 9 , R 1 3 R 1 3 - 2 T & 
Y). X#X1T*D. Y#Y 2 T£ -5t5>. £ fc tt R 1 43 cfc ZfR 2 . R'&itfR 4 . 
R»43«fctfR 9 fcL<teR 1 3 *3cfctf- X- Ytf-ttKfc? TOS fzitN R 1 5 (C 

5 ~ 6 MSB 5 

27) R'*»R1-1T*0. R i ^R2-lT*D. R 3 tJ<R3-1-C&0, R 
4 3ft«R 4 - 1 T* «5. R 5 i«R5-lt«0, R«^R6-2T*^ R 7 ^ R 7 
-1T*0. R«J&«R8-2T*0. R 9 rt< R 9 - 2 T & 0 > R'^RlO-l 
T»0.. R 1 l **R 1 1 " 1 "C* 9* R ' 2 *<*3ST£> 9 , R"4«R13-2T* 
0, XM1T*0. Y*«Y2T»4*. SfcliR 'ioirjR'. Ri*5<fctfR 4 , 
R»:fcJ:tfR 9 *>L<W:R l3 *5«fctf-X - Yi«-»i:4oTOtfcliNR 1 5 ( £ 
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5-6 mm 

28) R'^R1-2T*0. R 2 tS<R2-2T&9. R 3 7&<R3-2T&0. R 
4^ R4 _2T*0. R 5 #R 5 - 2 9 . R 6 ri< R 6 - 2 T<6 9 . R 7 7»<R 7 - 

2 T £ 9 . R 8 #R8-2T#9. R s A«R9-2T*0. R 1 0 # R 1 0 - 2 T 
£9. R"))!R1 1-2T*0, R 1 2 7>t7K?!i-e& 0 , R 1 3 i<R 1 3 - 2TJ D, 
X#X2T£9. Y^Y2T*5iJ>, S ft \t R ' 3 <fc XS- R 4 t> L < « R 8 « «fc R 
s^-^gi-^-jXOS: 1 Sl±&tS 5 — 6 M St £ « fi£ "T -5 ft $K 

29) R '^R 1 - 3 -C* 0 . R 2 *><R 2 - 2 T£ 9 , R 3 i«R3 - 2TJ5I3. R 
4 iiR4-2T*<65. R S 3$*R5-2T&9. R 6 ^R6-2T«0. R 7 # R 7 
-2T&9. R 8 **R 8 - 2 T* 0 . R'^R9-2t«0, R 1 0 R 1 0 - 2 
T & 9 . R"*«R1 1 - 2 T « * 30* . SfctaR 1 *3«t^R 4 t)K«R 8 *3«t^R 

9 a«-«[i:ft-3To* i a±«tr s ~ e *5R*»j«-r sft^tt. 

30) R'A<Rl-4t»l), R 2 75^R2-2"CfcO. R 3 A^R 3 - 2 D , R 
4#R4-2T&9, R S ^R5-2T*0. R 6 *(R6-2T«0. R 7 R 7 
-2T*0. R 8 A^R8-2-C*0. R 9 79<R9-2T269. R 1 0 rt< R 1 0 - 2 
T £ 9 . R"A<R1 R 1 2 5ii T & 9 . R 1 3 A<R 1 3 - 2 

0. X 30* X 2 T * 0 . Y**Y2T*<5 30». Sfe^R I feJ:tXR <, t;L<liR 8 i5«t 

# r 9 a*— ft iw & o t - o c h 2 o - $ jBeg-r * ftfi-tt . 

3 1) R'A5R1-2T*0. R 2 A«R2-2t»0. R 3 #R3-2T&9, R 
4 A«R4-2t*0. R 5 iJ<R5-2T»0, R 6 ^R6-2T«0, R 7 # R 7 
-2T*0. R»^R8-2T*0. R 9 7><R9-3T£9. R 1 0 *< R 1 0 - 2 
T*0. R 1 ';)5R 1 1 - 2Tft(3. R I2 ^7K^T*0. R 1 3 # R 1 3 - 2 T & 
9 . XM2T*I3. Y*tY2f*«4». * tt R 1 & & R 4 ^ < « R 8 * «t 

3 2) R 1 itRl-2T*0. R 2 *{R2-2T^0. R 3 #R3-2T£9. R 
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<#R4-2T&0. R s i<R5-2T*0, R 6 *><R6-2T&0. R 7 *« R 7 
-2T&0. R 8 rf><R 8 - 2 T£9. R 9 ^R9-4T*0. R 1 0 W R 1 0 - 2 
T& 0 , R ll #Rll-2T£>0. R 1 2 #*3SST;& 0 . R l3 rt<R13-2T& 
0. X75«X2TfcO, Y*«Y2T*43&». £ £ li R 1 :fc «fc R 4 =fc L < te R 8 £ «fc 

ocR^^-aicft-pTo* i ci±*tr 5 ~ 6 *a*»fi£"r*{t^«. 

33) R4SR1-2T*0. R J *iR2-2TfeO, R 3 75*R3-2Ti&0. R 
4 i{R 4-2T*i3. R»**R5-2T*0. R 6 #R6-2T&9, R 7 # R 7 
-2T&0. R>i5R8-2tS0. R'^R9-2T350. R 10 t5<R10-2 
TfcO* R"iJ«Rll-2t*t), R 12 #7K^T<&9. R 13 ^R13-3T* 
0\ X*«X2"C*0. Y««Y2T*5«». ^^liR'^J:^R 4 t3U<ttR 8 *5J: 

34) R l *«Rl-2T»0. R J ^R2-2T*0. R 3 ri< R 3 - 2 T* 0 . R 
4 ^R4-2T*0. R«i«R5-2T*0. R S ^R6-2T«0. R 7 *« R 7 
-2T»D. R 8 A* R 8 — 2 0 . R 9 ^ R 9 - 2 T $> 0 . R 1 0 R 1 0 - 2 
T* 0 . R"*tRH-2T»D. R 1 2 #*jilTfc 0 . R 13 ^Rl3-4Tfe 
0. XjS«X-2T*0. Y4«Y2Tf*5*. £ tt R 1 43 J: R 4 *> ^ < « R 8 * * 
OCR — TO «• 1 £t-t^tf 5 ~ 6 *><b£r#K 

35) R'#R1-2T*0. R 2 #R2-2T'£9. R 3 A<R3-2T*D. R 
«**R4-2T£>9. R 5 ^R5-2T«0, R 6 ^R6-2Ti&9. R 7 # R 7 
- 2 T ifc 0 , R 8 ^R8-2T*0. R*75<R9-2T<fcO. R 1 0 A< R 1 0 - 2 
T*0, R"AtRl 1 - 2T*0. R 12 ^tK^T*0. R 1 3 tfi R 1 3 - 2 T & 
13, Xi<X2T*0. Y!J«Y3t*5*. ^fcliR 1 i5«i:rj:R 4 *>L<«R 8 ^<t 
OCR^-IICfc-aTO* 1 a±«tf 5 ~6I««:^/St5<^«. 

36) R l #Rl-3T*0. R 2 A'R2-2T*0. R 3 ^R3-2T$>0. R 
4 i«R4-2T*0. R B *«R 5 - 2 Tfc 0 , . R 8 R 6 - 2 T& 0 . R'^R 7 
_2T*0. R«#R8-2T*0. R 9 7i<R9-3T£0. R > • R 1 0 - 2 
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~C$>K). R 1 1 1 1 - 2 T<5 0 , R l2 ^7k^-C»0, R 13 ^R13-2T* 
0. XitX2T»0. Y*Y2T*S*. SfcttR 'iWR 4 H<liR«iiJ; 
yR J A'-<fi:49tOi 1 J£*±^tf 5 - 6 m&ZBfS.TZ{t'£®* 

37) R'I)<R1-3T*D. R J A«R 2 - 2 T* 0 , R 3 *fR3-2T$0. R 
4 7><R 4 - 2 T£ 0 . R 5 R 5-2 0 « R 6 & R 6 - 2 T * 0 , R 7 R 7 

R 8 ^R8-2T*0. R 9 #R9-2T£0, R'°A«R10-2 
T*0. R"^R1 1-2T*0. R 1 2 ^*^T* 0. R l3 ^R13-3Tfe 
0. XA«X2nO, Y*«Y 2 -e***. * fc tt R 1 * £ R 4 *> L, < tt R 8 *S «fc 
tfR 9 7ii-*tK:7i^TO£ lJEi±^tf 5-6 SSI * »rit 4 <fc * * « 

38) R'^R1-3T*0. R 2 t5*R2-2T-£9, R 3 ^R3-2T*0, R 
^<R4-2T»0. R 5 ^R5-2T«0. R 6 7i<R6-2-C&9. R 7 *< R 7 
-2t*0, R 8 tJ<R8-2T*9. R'^R 9 - 2TA0. R'°* { R1 0-2 
T&O, R"*«R11-2T*0. R 1 a *«**T?* 0 . R 1 5 *«R 1 3 - 2 T$ 
0. XA?X2-e*i9. Y#Y3-C*i*. $fettR'43=fc^R 4 t;L<«R 8 i3«t 
tfR 9 #-*glc&oTO£ l jy.±^tr 5-6 H8R*»riE-r4fl:-&4fc. 

39) R'#R1-2T»!). R 2 75*R2-2T-&9. R 3 7^R3-2T:£>9, R 
4 75<R4-2T*CK R i i'R5-2T*0, R 6 ^R6-2t«0. R 7 # R 7 
-2TJ0. R*A { R8-2TSO. R 9 #R9-3-C£>9. R 1 0 < R 1 0 - 2 

9 . R"4«Rll-2nO. R 1 ! 3&«**T* 0 , R 13 tJ*R13-3T& 
O; X#X2T*D. Y*IY2T*5*. *fcHR , *J:tfR 4 t»L<fiR 8 *5J: 
R 9 *«— It tC fto TO * 1 tt±^tr 5-6 mm&Ml$.TZ{t&®)* 

40) R'i«Rl-2T*D. R 2 7j«R2-2-e^0. R 3 ^R 3-2T*D, R 
4 *iR4-2T*0. R 5 t5*R5-2T&CK R 5 A'R6-3t*0. R 7 # R 7 
- 2 T * 0 . R»*<R8-2T*0. R 9 ^R9-3T*0. R 1 0 rt< R 1 0 - 2 
T»o'. R"*«R11-2T*D, R 1 2 ^7K3flT* 0 . R ,3 ^R13-2t* 
0, XA<X2T*0. Y*»Y3T*54>. * fc tt R 1 *$ «t R 4 & L < tt R 8 & «t 
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yc R ijj-||i:ft,TO* 1 ELh^tr 5 - 6 Jim *ft*«i. 

4 1) R'i«Rl-2T*0. R 2 **R2-2TfcO. R 3 *'R 3 - 2T«0 , R 
<#R4-2TftO, R 5 !){R5-2T350. R«A<R6-2T*D. R 7 # R 7 

- 2 T ft 0 • R 8 tf<R8-2TftO, R 9 7><R9-2TftO. R 1 0 tf< R 1 0 - 2 
T»0. R"^RH-2t35D. R 1 a *«**T* 0 . R 13 ii<R 1 3-3TJ 
0. X # X 2 T ft 9 . Y*«Y3T*6*. £ £ R 1 *5 £ R 4 L < tt R 8 <fc 
^ R ^-(tCftoTO* 1 El±*tr 5~ 6 Jl»«:»£T*fl:**K 

42) R 1 *<R 1 ~ 3 T* 0. R 2 ri* R 2 — 2T$t). R 3 *« R 3 - 2 T ft 0 . R 
«*<R4-2T*0. R *75<R 5 - 2 Tft 9 . R 6 ^R6-2TfcQ. R 7 # R 7 
_ 2t *0. R 8 *<R8-2Tft9. R'^R9-3T*D. R 10 ^R10-2 
T*0. R "A'R 1 1 - 2TS0v R 1 2 *><7Ki!STft 0 , R 13 A!Rl3-3t* 
0. XitX2T*0. Y4tY2T»54>, $ & « R 1 *5 <fc R 4 %> U < »* R 8 * * 

ucr 9 & o t - o c H 2 o - £»j£-r -5 fl:£4h . 

43) R'i«Rl-3T*0. R^tR2-2T«0. R 1 ^R3-2TS0, R 
4 #R4-2TfeO. R^iR5-2T*D. R 6 ^R6-2T»0. R 7 R. 7 

- 2 T ft 9 . R ! A<R8-2t*D. R 9 d«R9-3T*0. R 1 0 R 1 0 - 2 
T»9. R"i)'RH-2ti60, R 1 2 rt<*3STft 0 . R 13 AtR13-2T* 
0. X # X 2 T » 0 . YM3T»54>. ^/ittR l *5«fc^R 4 t>L<ttR 8 fe«fc 

R 9 d*-ft C ft -3 T - O C H 2 O - £JB SXT 5 <t£tt , 

44) R 1 *><R 1 - 3 "Cft 9 . R 2 A«R2-2T40. R 3 *« R 3 - 3 T ft 9 , R 
«#R4-2Tft9. R 5 ^R5-2T*0. R 6 i«R6-2T*0. R 7 *< R 7 

- 2 T ft 9 . R 8 #R8-2Tft9, R'^R9-2T*0, R > ° # R 1 0 - 2 
Tfc9. R"tfRll-2T*D. R^TitTK^TftO. R 13 #R13-3Tft 
9. X#X2Tft9, Y*«Y3T*S*». * « R ' «t # R 4 t> L, < tt R 8 *5 «fc 

R 9 IC ft o T - O C H 2 o - z> its® . 

45) R'*R1-2T*0. R 2 #R 2 - 2 Tft 9 . R 3 R 3 - 3 T ft 9 . R 
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^<R4-2T*0, R^<R5-3Tfe0. R«^R6-2T$0. R 7 tf< R 7 
-2T*0. R 8 *<R 8 - 2 -C* 0 . R 9 ^R 9 ~ 3 Tfc K> . R 10 #R10-2 
T'£9, r '4{R l l - 2Ti 0. R 1 2 tJ<tK£T<& 0 . R 1 3 ffi R 1 3 - 3 1? & 
0. X*tX2T*0. Y*«Y3T*Sa>. * tt R 1 * =t R 4 *> ^ < « R 8 & J: 

r » at-ttic&o to * 1 j&i±str 5 ~ 6 ft^tt. 

46) R l *«Rl-3T*0. R 2 t5<R2-2T*&0. R 3 ^R 3 - 3 0 . R 
<ri<R 4 - 2 T'fc 0 , R 5 a«R 5 - 3 T*0 . R 6 A« R 6 - 3 t« 0 . R 7 R 7 
_2f«0. R»*«R8-2T*D. R'*«R9-3T*0. R 1 0 # R 1 0 - 2 

0 . R"^R 1 1 - 2 T* 0 . R 1 2 >&<**T* 0 . R 1J ^R 1 
0. xa«X3T*0-. Y*<Y4T***». £fcttR l *5«fcrJ f R 4 't>KttR 8 *i* 
tfR •*<-»!:: T- O C H 2 O - *»JS£-r*fl:£». 

47) R 2 t5<R2-2T£>0. R 3 rt<R3-3T*0. R 
♦i«R4-2T«5, R 5 ^'R5-3T*0. R 6 tS<R6-3T-$>9. R 7 ^R7 
-2TT*0. R 8 #R8-2Ti&0. R'*tR9-4T*0. R ' ° 7i< R 1 0 - 2 
T£> 0 . R"^R1 1-2T*0. R l2 75<*SgT*0. R 13 ^'R13-4tS 
0 . X # X 3 T * 0 . YA'Y4t*5iV * ft \t R 1 *5 =fc Z>* R 4 — « K & o T - 
OCH 2 0-*«BJcrs^. tjKliR^i^R'^-^l^i^-OCHiC 

h 2 o - £jwrs{t&$>. 

4 8) R l ~R 5 $-S»S<?i LT^T-5^>-b:>S5* { 
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F F 



CI- 



CI 



££{3 HN- 



49) R 6 ~R 9 &SiItLTSt5^>-tf>S^ 

OMe Me Me QMe 



OMe 




MeO > Me 

OMe 




MeO C0 2 H , MeO 




OH, MeO Me, MeO OMs, EtO OH , 







OMe 




MeO OH Me Me , Me OMe , Me OH , MeO NH 2 



CI OMe 

-8- 

MeO OH 




EtO OH, Me OH, Me 





Me Me 



F OMe 

-O- 

MeO OH, O P 



OMe 
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50) R 1 °^-R 1 3 S:ltftSi: LTtt5^>*t>S^ 

-Q~Q- -Q- ~"Q~ ~0~ "Q" 

OH, OMs, C02H, ^-OH, F . NH 2 , 

-Q- -Q- -0- 

OMe . OEt • F CI 

5 1) YA(-CH 2 CH = CMe 2 , - (CH 2 ) 2 CH = CMe,, - C H 2 C H 
= CC1 2 . -CH 2 CH = CBr 2 . -CH,CH = CF 2 . -CH 2 CH=CH 
Me. - CH 2 CH = C (Me) CH 2 OH. -CH,C = CMe, -CH 2 C 6 H 
4 - 4 - M e . -CH 2 C 6 H S , -CH 2 CH 2 CHMe 2 £fctt-MeTa*fl: 

52) -X-Yi!-OCH 2 CH=CMe 2 , -O (CH,) 2 C H = C M e 2 . - 
OCH 2 CH = CCI 2 , -OCH 2 CH = CBr 2 . -OCH,CH = CF 2 , - 
OCH 2 C = CMe, — OCH 2 C 6 H 4 — 4 — Me. -OCH 2 C 6 H 5 . -NH 
CH 2 CH = CMe 2 . -N (Me) CH 2 CH = CMe 2 , -NHCH 2 CH 2 C 
HMe 2 . -NHCH 2 C = CHtf:IJ-NMe,T«5ft&iitU 

53) R'-R'^BKIt. 'J> & < £: 7 Z> & % T" & 2> itS Ml * Sf £ L < 

&TKft:£tt (i'"> ©ssit^Sifciftw-f 
{b-gr%> ( i "•) osam^a [ a mi 

its® ( I '••) te* TEKSTcTt < . -«5£ (ID (U')ti 

sns#7>{t*«t-K3C (in) sfctt (in ' ) Tisnih'7i;j^ 
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R 2 R 3 R 6 R 7 




R 4 R S R 8 R 9 R 12 R 13 
(I'") 



A43«fctfZ tti»IS5a (II) fccfctf (HI) tc:fctt£*a££|ajg) 
* »i 



R>~R' 3 . X YteSiJfExt (I"") JC*Si-t*«^tRI«T*0. 

A43<£tfZ ttWfEa (II) *s«t^ (HI) c*3tt*»^i:m*) 

Vc&to (II) *s«fcOt{t^ft (III) *fctt{fc&4fc (II*) 4ocfctf{t£r1& (I 
II' ) €HS&»HE (OTAtf-^>-tf>. h^X>. y7f**^A75K. * 

£*fc©fi^JR£fctt*l**T/^5'*tfA«tt "(WA.tfP d (PPh 3 ) 4 . P d 
C I 2 ( P P h ., ) 2 . PdCI, (OAc) 2 , PdCI 2 (CH 3 CN) 2 ^.$? 
jKIJPd (P P h ,)■ 4 > OFFSET, i£gt£&# (K 3 P0 4 . NaHCO,. 
NaOEt. N a 2 C O 3 , E t 4 N C 1 . Ba (OH) 2 . Cs 2 C0 3 , CsF, 
NaOH. Ag 2 CO s *> T£&~»0&T. » + »-« + »MR«? S -frT {t^« 
(!•••) £ ?# S . 




R 9 R 12 
(III') 



R 4 R 5 R 8 R 9 R 12 
(I'") 
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emical Communication 1979, 8 6 6, *T « J* ft 3* 

i 9 9 3#. a s i «. » i 1 ^9 li-iiooi) iz mm sits. 
fc. te*tt»*sc»ciBffl Biffi«cw«ST*ntf ii»-rnTt> J: < . ota. ft/Nay 

>*ttt-OSO, (C a F 20 .,) Clt-QttO~4Wi&) «fcflni:t 

<fc£*l (I I) > (HI) . HI') 43«t^ (III* ) WiiSR 1 ~ R 13 i3cfcZX 
-X-Ytt. ***E£l::JB«*#*.fc , /»S. «^.lfADir>. -OSO, (C„F 

2q + 1 ) :rq &o - 4 <z>®&) tm<z>gT-<&ny:^-f tix- «fc v>. 

f LT^t ti J: u<£lS7 ;i- =J + ->T'&^T : fe«fc<. X^-O-stli-NR 14 - 
Tfe5itYliStftI5f UTUTtxt v^iSIST ;u n * ft ;u # ^ ;u . it&gi& 

t&, g^iAosiiz t<os*f>ftj&«-tne± o fc*--*n ttX(*&< 

£ R'~R 13 S*;lJ-X-Y0 li-fn* 1 ** t h'D + vTioT =b ±.fE£Jfc 
tt?T«ET***«. -t © JI "a L < ttltffl^bns t h'D + yfilS (0J 

p - h;n>^;^-^^) T»ai/t». ±i£sj^ic#l. ^-<D&T-ia?ft©Jift 
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fliJAtf. AfcefctfZ SiR I7 3 -r (Hal) r (C:tR l, li&« 

Sfe7tlriTtJ:^£iK7J^;k H a 1 l£/\ny>. r ttl - 308ftt*5) 

t&o. tt^ADy>$tii-oso, (c a F 2q + 1 ) c:tqiio-4c 

Zfr? (Synlett (1991) 845-853. J. Org. Chem. 
1 9 9 6. 6 1. 7 2 3 2 - 7 2 3 3 ) . »iLM5y->Att»0«tLTtt 
(i _Pr 3 P) 2 PdCl 2 . [(dcpe) PdC lj] (dcpe=Cy 2 PC 
H 2 CH 2 PCy 2 ) , (77 3 -C 3 H 3 PdCl) , tf S *l* . 

AfccfctfZ <D-I5tf- S n R 1 8 3 C:TR"ttft^*4?T^TU 

n&l&y ;i^->i') T&O. u*«/\Dy>, 7tfi^+->ir:ii-oso 2 (C 

„F 2Q+l ) (C :tq HO ~ 4 ®Bft) T » o T . 

Atttt (*?£U<liPd (PPh 3 ) 4 «) £JB^TBWft:^1*a«f§Sns (An 
gew. Chem. Int. Ed. Engl. 25 (1986) 508-524). 

A*5 cfctfZ (D-J5tf- Z n (Hal) CCTHa lli;\ny» T*0. ft 
j^ny >T*4<ll^ttSSf5$tT?; BWft&«J*«&BET*S (Acc. C 
hem. Res. 1982. 15, 340-348) . /<< 7 A«« tt-KC 

(PPh 3 ) 4 . PdCl 2 (dppf) . PdCl 2 (PPh 3 ) 2 - PdCl 2 
(P (o-Toly!) 3 ) 2- Pd (OAc) 2 m&mvfe>tlZ. 
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(I"') costig^a Cb&] 
its® (I'") ©KiiKfctt-S. «fc r>m&t£ftl&£ LT. TIEIX^T CT<i: < — 
flfcxt (IV). (V) UiO! (VI) Ttk£ tlSfL^^^/KfSS "t+S^S t) "IM 



R 2 R 3 




R 12 ^ R 13 (V) 
(VI) 



(it*. R 1 ~ R 1 3 . X*5 YfiBiJlSi!; ( I ) . < I I ) *5J:tf (III) 

-grill] ft T£> 0 . A 1 . A 2 . Z 'fc-fctf ZMi**jWeA*i.fctf Z £MT 
fcfc'L. ffc**l ( I V) icfcl^TttA 1 ttA 2 «fc 0 fcffilr»£jrxtt£#-rSA> 
fcL.<ttH#<BKJStt£*"*"**"C*G- ffc^fc ( I V • ) i:i3^TliA 2 HA 1 

ft (v) ^SDATsr^ti-. cntz j: o^jSLfcftfi-* t^it-rs c tfc < . ft 
^Tft*«i (vi) *in>LTfi**-a-niiJ:^. ifc. (iv ) i- 

srm^tt (vi) sg^st*. cmmt^* (v) es^s-ttTtimsncBM 
ft£»a<» ens. 
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*5:t)J«ff*U>. (IV) K43<r»TttA »**3^*. A l #R 

*Sfctt-OT f Tft* t>0**Jf *Lt». <t^« (IV ) iC4oUTfij25tC A 2 
#3 A l 4tft*Sfctt-OT fT*5feOA«ffSU^. fcfc* <t£® ( I 

V) sfcli (IV ) *«»fl;fl:^K5T**»^f=tt. A l £cfctfA 2 te[s]-<Z)gT 

& o t t> s w <\L^m tun b n * . 

>. -OS0 2 (C,F„.,) (CItq«0~4OiS) 

tf'JAliAf -V- fc: U #- (Baeyer-Vi l l iger) 

A l . 2--^i7DDX^>. ^on^JbA. y ? □ o / ^ > . Gg&ftst^. ^ 
>-fc*>) IK (WAMBtK. iSSfcASfifc. ;* * * a nifiSSSSK, MJ7 
ifi&ft*^) <t- 2 OTC-ttl&T. »»-« + >*WS^Sli:. f# 
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JoLfcTVUr — .H' V ■< V7- 4 "J t (W i t t i g ) RfB — 
ft — y 9 - U 7^v-a> (Organic React ion) » 1 9 6 5 f , 

KftMtwjctT t -r*/-^. 7-fe h o r -jra&T-esmra s 

7^=1 *->"C» JfcK^-MJtfA. KB?**?- MJ KK* U r> 

A. 7te&i\Lft)\<z/0 A. *B6fkA 'J ^7 A. JU :> O AfOHl^fiT, 3 ^ 

tt&FAK h7tHD77>, 7"feh>. yj»f^*AA7S K. Tirh 



45 



WO 98/04508 



PCT/JP97/0263S- 



ft^fc (i) £f#£ig^. -bKoflficiB Jfc»- x - y ^wt^ft^fe (in 
tits® (in) , £fctt«»s-x- Y**r-rsfl:-&«i (in* ) t<t&®} (i 

-tZit-S®! (II) (in' ) (Hi) (II') tses 

it. «ftlzlUft»-W*ll«a-X-YIIg«LTt>J:^. 

df. - ;u , j->;k -> i7 n 7 ;U ^ ;U . £/- ? n 7 ^ ^ - ;U . 7'J-Jk 'N n m £ ;t 

7 7>, 7t h>. ^ > if > , 7-fz h— h 'J JHf ) C»»L. Ctl 

fr7;u* 'JfcJRfc L < fi7;P* 'J ±aftJK©*Kfk* t> ^ < teSJ&J£ (MAtfBt 
MJ^A. h'J'JA. KK^U^A, *K{fc * ;U •> * A . *K{tl 

^oiggte&bSJfctti*-*. cii:y-v (vttAoy>$tu-oso 2 (c„f 

2q + I ) C:Tqli0~4OlR) -C*S) (PJAtf, 7 I' 

;j[,7p; H. y^DA^t-J^D; F. y>ti)^n$F. 1 - 7 D ^ - 
2-^>^>, y^li^Di K . 5-^nt-2-/5 : ^-2-<>f >, 1. 

3 _ tj Q a n - 2 - > . 3-^7DD-7'Dt:>. yU~;Uh"j7U— h. ^ £ 
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OA*t-^hU7U-h. 1. 3 - h U *nn7o'*>*> SflO*. - 2 0 "C 

X*t-CH 2 -. ~N R 1 4 -Stli- S -Tft 5 ft £ 
r-W^t H □ ^->-eft-5rt:-&&!£3S*&ft*3 1 U >. ^□□Wl'A, BHJi[fl:« 
IKS? OD t'Jy>. h U x?;U7 5 >^tf)$gg??£T, «*h'J7Atn 
;* * >X;i/*>&35££JS£i*T h U 7 L^- HtLta. ^7^-7A. -y^r;P 

3? £T. a^7ij§«E (flitffh7kHD77>, s;^f^*^A7S 

H. i;if*I-fA. ^JH-*">I^>«' fTY-V (V li-CH 2 Z 
nl. -SH. — N H R 1 4 ) *Sfl> 5 1i:T B Wft^ft * * ft S . 

X#NR 1 4 T***^C«. Wii<NH,T*5ltfiO!ltrh7l:Hn7 

Sfc. W#NH 2 -Cft Sft&tti Y - V • (IIT'Ytt7^;k {t&g£WL 

;UTftO. v ,, tt/Nn 7 '>*ottllI) £»ttC«fcOK*ESttntf-X- Y*<- 
NH- YT ft* ft & • 

OS? 2 A. Jt^x^A. X-y ^r;Hf <Dttatfflt»T7K**»I-rnti-X- 
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- x - Y 7t)<teiR 7 ;U ^ - Jl^t- * T & Sft^^J^v 7 ^ □ D * ? >, d7 n 

§gf fcsjcs-trntf- x - Y*«x#*£'fcft«7^3*">T»*fl:£toKSEifc 

/ ^ >7.;U*x sOisJl. b V 7 * 9 >X)Uft=.)U* l-7?)lis* 

□ *;ua, eg & ft wiS^ mjx?-ju75>. e u ->* oms^SET 

7>, h^->X* 1 ~4 NOTk&ftl:*- h >J A. 

* h^x^^^Uet HD + xCSISiTiO^lili. -r h fc K a 7 9 > . 
if ji,7 5 >3?cd??£ETT7 pp^^;u=^^;u = x — t- )i> t&fc Z-tttUi&m. 

7-th-hUik fh7th'077>. y^f f*J^7^ H. is ? u n * ? > 
jgfl, t _ <J t - 7^ JUS? J^U;i'h'J7U-h?tS 
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.tlS^^-AfOfl:^ (HI) *5±^ (I II ' ) ti^©{t^tt«fflt>Tt»J: 

R 2 R 3 




*r, ±iE0Dxetra*«34i55io^tft«i mm &&zs<t^®} <ix) . 

(YIII* ) (IX' ) (A* XtfZ tttt*KJSKJ: -y 

#5>Oi5<t#7>ST*0. »»i«ADy>Sftli-0 so 2 (C„F 2a + l ) 
(C :Tq »40 ~ 4 ODgSO "C * * . DttADy>i5 itf - O S O, (C,F 2 , t 
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,) (z :tq temtziz&rtz&'S tm&) &.*v<om) it?;® <vin 

*fctt<fc£-*J (vir ) £$5. 

Sfc. ±3i0>i§ 0^^>S<75Rt30lw. -S iR l7 3 -r (Ha 1) r CCT 
R 1 7 tt§*S'i-3TUTt.ct^®fi7;i'*;k Ha lliADy>, r 11 1 ~ 3 <D 
B»-C*S) , -SnR l8 3 (d CtR 1 8 l4a-«ra35t-3T^Tt»J:^»<K«7;U + 
)l) £1Z\*-Zn (Hal) CItHal \t/\aY >) Og&g£*rTSft£- 

0yAtf. D=7K^T3jS*^, jg^fti§8t <«*.tflt»E. *nn*;UA, ->'i7 

*^>. i7DD*;PA. t- h 7 t H o 7 7 >. ^>-fe">) («xtftf'J. 
hui?^7i>) OFFSET, h U 7JU*n >*JU* — JUtSd (^JA 
h U 7 ;u n * * > x JHfr >BS. K'J7;u^a/^>7. - ;u 7 □ 'J F 
«?) t-2 0TC-aU»TTa» — » + «*WSfiJS-frTA = OT ff*4 @ £^ < Ht:£■ 
$^!)#f#'=>n•^>. 

f 7 7 y ft fi * anfffl^* sna^ffiT^ntf^Tno^tt-cbfT^ c t^-c 

*fctt7Sy*t. -fiMCyn H5y^{ki:IBl>5n5i6l!fttniiJ;i;». 
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V> -5 fc HD + y^-OCOCH 2 CH 2 COOH, - OCOCH = CHCOOH. 
-OC0CH 2 SO,H. -OP0 3 H 2< -OCOCH 2 NMe 2 . -OCO-P 
yr (Py r li t U ->'>*^t) « CSft-rtltf ct 

£g£-r<5£T£>i©JIlC*5^TI gEjg^5rffli$tJL, 7i>^ 1^ leg £ £ ft 5 I g 
G. I gMiJitJt/Sfcti I g A<D&j£;?n7'J ><oaF££fflHHLfct»ri»*fcli 

1) J5lcS»B«IJSjMJt*fcBI^' (WAtfl L - 4 . I L- 5 h£<>. fitCD4 Oin 

2) sttrtsnfcB«je*«»K«ia*oa[*aE*aiia^»<iiriiaii gE? 

j»BMte* t «*teH^i;:«fc-3TttteftSftSjfilIj SlStSil^ii^l:!!. »Hf*»*!l 

ri gEIt^liPML. ^ORSCSSSftS I gG. I gMUi^/^fctt 

I gEfO^C I gG. I g M*>«fctM gAOo^O^ftli'iaattiCftjE^ 

SIC I gE!4^»^U 5 V>|IKf- L 

j>I gG, I gM^«tI//Sfc(i I g A ©K£ * WOT Lfclr* CI ft 

(DlgEOM^MJ^IgG. Ig M*> I gAOg£fflJfrJ(75iI$?tt 
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**5 0 0 0«. Jf$L<lil OOOOfS. 2 StZff * L < tt 1 5 0 0 Ofi. £fc 
» £ L < « 2 0 0 0 0 fg£A±T-££> j3<fctf/£Jtli 

© I g E <Z)g££, l£?¥fl:"Ftf>tl"n<i:lfct£l/T 5 0 % ffli fft f £ i8 & O 5 0 0 011, 
Jf JL<lil 0 0 0 Ofg. £<=,l:S?£L<tel 5000fg. *fc#$L<li20 

0 o ofl&oaacfci^Tfc i gc i gMtsj:tf/s&ti i gA©i44so% 

tl>5:tT»4. r I g Erol4*. ^^SET^^^itttScLT 5 0 %flP$iJT 

WW **Jn fc*6-<0 IgEISl^lOO^tLT. 

£g£ 5 0 XCHPlMf **«*S*l^"Cl>5. I gECiMail gG. Ig 
M*fcli I g A<D^rtia* IS. J? £ L, < li£TC7)M£fflJft!il * It KE IT I g HI 

(th«*tl) i:a#Lfc*^tfi^T. I g M. Ig G*5J:tf/£fctt I g 

1 gEM££!3&L. i)0 7 V )V * - ix.fc * SS b » * WlK T '» n »iW T t> «fc < . 
A /NC7X^7.h. ^a«*«*tf&n. 

ttKSB (Cryj I . Cryjl) . ^ncDtn^SS (D e r f I . D e r f 

m *#*tf"ena. n gM. i gG*j:i;/ifciii gA084tw«i/& 

ift-^Lft'A^ofc*^© I gG, I gM*J±^/*tttI gA^I4ii:»lt. 
-5 C t S . 
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fflTS. r#£&«|fl&j tit, £T<DV >/tW. JfSEi*. $?***&J:tf^n7 

tT^%^IC^5<t^«D (I) £fcte (I") tf&tf<b 

ns. 

09 ffiJ i|HJ f£ ffl £ W T * © t> £ £ * tl £ . 
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ays?, en* ir»rn©fflsa"c j b»ac»#"<"* - ta«T# 

At) L < tiJSfl-t^a - X*, B^tl/Ttt^mAn-X, *;u#*->* 
^;p-t;ua-7., t F a * •> ~f o tf ;n* ;u d - x . f5 > L < ti* 'J fnju 

-fe^D h 'J * A. x>y>. T;P=^>SE^- h 'J ^ A. £ >T->5fcfc L < li 
7? U JH8LBft± h U ^AW. YtiR^Jt LTH^J^ . * ^ T U > & V y * -> £ A 

t,L< ttvi? n=f-;u*A«*tf ens. ^anasfflit iittAAtit, -ivuzs 
st±. flea, si^a^is. s4«»«*#*ixfc±T»s-r 

5:ti«a$L^ { . ^AICigPS#-r?>l3i^. a*0. 0 5~100mg/k 
g/BfiO. ffiKBO. 1 ~ 1 Omg/k g / B 0*511 1*3 T * 5 . 
JS#oifii:l4848»i:J:0**<*ft5* < . a* 0. 0 0 5~10mg/k 
g/at^O. JfSU<«0. 0 l~lrag/kg/BOi5irtT*5. en* 
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B n ^ > 

DME 1.2-> ; ^h : ^->X^> 

DMF N. N-y/f^WAATi F 

DM SO i?^f;^;i/**yH' 

MCPBA m- i7 d njg^BSSf 

MOM > h + i^^f * 

Ms * * > * Jl'JfcnJl' 

P y K , J5'*> 

TBS t - Zf 3- )V ->* * ^ u ;p 

Ts p- hjn>^;^r;i, 
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jgffifj 1 <f£®> ( I - 1 ) . (1-2). (1-3) (D%fc 




MeO OMs OMs 
3 




m 1 1§) it&to i 

it-a® ( III — 1 ) 10. 63g (22. 0 8 mmo I) €1, 2 - :x * h ^ -> 
X* >®m 3 0 0 m 1 II. SISTfF7^^ (MJ 7i-^*77-f » A 5 ->* 
"7 A (0) 3. 60g (3. 1 2 mm o 1 ) €JDAt. tl^. it a fa 2 ( 9 . 
50g;26. 5mmo I) 09 9XI?/-^»iS8 0m 1 . 2 MK»tMJ 
-7 A7Ki8?8 1 2 5 m 1 (250mmol) £SD*.. d cDJ£j£8E® % * 7 ^ >5? 

3i££2 NMTlttti:Lttt. » Kx^;UTf4tU L fc. #JffiiBe£JH#:. 5%^ 
ft*** h 'J 2 fiS*P&iI*-eft# L. fflftLfc. 36iiS'>'Jrt 

y;^D7hi/77^- c\*^>-»fixf;n : i) t*sk&. ^*u>- 
BBlfjpj: omm&Zft v>. ft^tt l (H. 5 7 g : iK3? 8 7 %) 
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(S2Ii) <t^«) (1-2) W^jS 

if£® 1 (9- 30g ; 15. 48 mm o 1 ) (DmK&it * ^ Is >B»U 6 0 
m J IZ, 3*c»T-T h 'J x^7 a > 3 . 2 4ml (23.' 27mmol) . Itn 
T ^ ^ >^-^^ — n 'J K 1 . 80ml (23. 2 2 mmo 1 ) ill 
ST2i#M« ! Lt. 1 8 0m 1 TfijJjS^SttfellL. 

? nn*)\,A-?mihLtz. toihm&M-A, 1 N«L». 5 %m.&*m± h 'J r>A7k 

MAU. ffc-frtt ( I - 2 ) 9 . 9 3 g (iR* 9 5%) £*Sfe*Sft <fc U T» fc. 

(«3Ii) ftl£#J 3 <7)£J5£ 
ffcS-tt (1-2) 9. 75g (14. 38 mm o I ) t ft /t v >* A (II) 
765mg (4. 3 1 mm o 1 ) © 1 . 4 - V**-* >»t*. 3 0 Om.l £tK3I3? 
ffl^CT. 1ST 1 5 Bf mm^Lfz. *»4to*-fc7-f h^iSTBfc^cL. 3&£zS*8 
Lfc». B&aE*'^-»i\>-Mx^,H'a»eW*§ft LTft-&#J 3 (8. 4 3 e : JR 

(S4Ii) {t-&#J (1-3) W^-fiJt 
It 3 (4. 0 1 g ; 6. 8 lmmo 1 ) N. N-x/f J^Ji'ATS 

F»K 4 0 m I II. Ktt * 'J A 1 . 45g (10. 5 mm o 1 ) — 
□ SKI. 2 1ml (10. Smmo 1) SftltTttxt. S«S1«T. £ffi. 
T 1 5WHB*»Lfc». J£JSi££0. 6 %?X>K*2 3 Om 1 «4"sttf. d 
tlt»«EX^;UTttffi Lfc. tttHJ*&«^:. 5%?X>&, 5 96 MJ 
ATfcjgffi. g&fo£it7KT-«fc* IE It. SEae^ + lt >-»B6X5 1 

JH&»&F?*SftL. ft^tt (1-3) 4. Olg (iR^90%) SSfififttOT 

(« 5 XS) its® ( I - 1 ) <D&f$. 
ft-&#» (1-3) 3. 80g (5. 79mmol)0> J ^^^x;U^^>' H 
3 gml I;, 4 N h'J9A15nil (60. Ommo I) Slli, KJS 
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sas^^z-^^sweflL. ft:°#> ( 1 - 1 ) 1 . 

7 2g («*70X) SSfiSatLTdt. 
1 <t&®) 2 CD fig 

1) n-BuLi, B(Oi-Pr)} 

/srv TBSO /=\ 2)H 2 0 /=\ 
Br— (}-OBn Br-C^>-OBn (HO) 2 B-^_^-OBn 

■>JH bTBS OTBS 

ft: 4*1 4(80.0g;0.287mol). t - 7 * )V 1? * ¥ )V > U * □ 'J 
(.•45. 87g (0. 296mol) H^'/'^2 1. 46g (0. 315 
mol) ON. N-y^f***A75 K*« 3 3 0 ml SliBT 1 9 ftMJfttt 

*1f>-»»X5 t Jl/5 0:1) CT»BL. ft^tt 5 (97. 2 0 g;fi*86X). 

{j,^.^, 5 (97. 20g:0. 2 4 7 m o 1 ) CD « 7K T" h5t^D77 >i§fi£ 
B5 0mli:. gif§3?IS§aT. - 70ttl. 66N n - 7 ^ ;U U A - ^ 
*1*->i§?8El5 2ml (0. 2 5 2 mo 1 ) £ fln A , I^IS"? 1 . 5B#fB1l£#L 
f-. - 70^t*^fih l J<V7'otJH 7 1ml (0. 7 4 1 m o 1 ) 

tHOA. Kt>-3 < OSSCUfft^S 3BSM*#Lfc. *#TTtK 5 0 0 ml. 5 % 
*X>KE ( 3 2 0 ml) fcflTJ*-. HMT 3 0 #ffl«i* t Ac. RJEMMX?- 

yij*y;^n7h^77-f- e\*-*>-gmx^;i/ 2 : l) i:tH8L. ft 

£4*2 (51. 1 Og ; 8%) t LTllfc. 
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>.mm\2 it^^ (ill— i ) Qnfc 




OMe 



TBSO-^Vb(OH) 2 2NN P a2C0 3 



9 \ 



Br 

MeO CHO 
7 



MsCl, El 3 N 

ch 2 q 2 



OMe 



MsO- 




1 )MCPBA t ClCH 2 CH 2 C1 
2)4N HC1, DME 



DME, EtOH 



Br 2 , NaOAc 
HOAc 



OMe 




OMe 




OMe MsCl, Et-,N 
CH-iCW 

// \w/ w Br — — — 



OMe 




MsO 




MeO OMs 

m-i 



(SB 1 Ii) <t&® 8 
<t&& 7 (z^r — i-^'^^'^^*^ m ^'^^ J1 ^^'' (Journal o 
f Chemical Society 1 1 9 2 5, 1998 £*£> 15.30 
g (62. 4mmo I > <D 1 . 2 - y^h + '>x?> 3 0 0 m I g$L Sit 
^h^^T, (h'J7x^J^X7^» /^y^A (O) 3. 60g (3. 12 
mmo 1 ) <H^#I6 « *'J ttlJBfc** 2 2 7 6 1 6 

2 **K«) 18. 89g (74. 9 mmo 1) O99XX^/-^S»80ml , 
2 MKSth'J^A^i^ffil 2 5m I (250mmo 1) ^IBtl. C OS*EJSfl5 

"tUtt***. 5 H U £ ft ft tt * T ift t* L , ft«, ft 18 
Ltz. WiW.&zs*)l3?fr9W bif^y^" ( /\ + 4t>-KSxf ;H : 1) T 
fSmm, '\*1f>-»B6x^^i 0 Pf*SH£fr^ <k-&* 8 (15. 68g ;C 
$97%) tJRfettft t LT» fc. 
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(W, 2 IS) <t£«3 9 

8 (15. 34g;59. 39 mm o 1 ) <nmfc&<t* ^ U > 2 4 0 m 1 
SjBttlC *#TT MJ X3^7S > 1 6 . 6ml (118. 8 mmo 1 ) . I§E 
\,->X * ? > — i^D'i ^6- 93ml (89. 09mmol) £fln;L. IPJ 

ilST 2 ft ffl&ftLfz. »Bt*«*Lfc«. 1 N^SE (100ml) T?§?££& 
SCO. B*If*Tttlill/t. ttttlilt***. 1 NIK. 5 XKE**-*- h U 

;P^bB^SL. <t^«J 9(17. 2 4 g ; M 8 6 %) ^IfelSS <h LT?#£:. 
(g3Ii) (III- 2 4) <7D-&fi£ 

<bl-&^l9 (17- 03g:50. 6 3 mm o 1 ) (DBt&l&miS. 2 1 0 m 1 II . 
SfiTSKt MJ^AG. 23g(75. 9 5mmo I) <!:li3. 91ml (7 
5. 95mmoi) =£»DA. IbJSST 1 6 B*ffl«t#L£. C <7> £ £ & S S£ H ft 31 
3 . 9 1 m 1 ( 7 5. 9 5 mm o 1 ) *flO A. 5 0 1C T 4 B* IBiattf Ufcf*. Kfc 
^ S3 . 9lml (75. 95mmol) SiDX. 50tt3 B#RSffi# l/t. £ 
1 M^SKS^ h U ^AtK 1 L-%S£\ 3 0 »m«»Lfc. «rfflUT. 
I>4fift65«l/.'*ft». ga^i'OD^^ASOOmllZig^LJI*. 5% 

X*** ft <t = «5 (III-24)(18. l2g:«*86X) 

(m 4ii) ft^-aa i o (D-stf. 

{f£® (HI- 24) (15. 8 0 g; 3 8, 0 5 mm o 1 ) <£> 1 . 2 - v *-a 
OX? 400ml Ilt80%m-f D n&ScSM 12. 3 0 g 

( 5 7.0 5 mmo 1 ) *JPA. ^ifiSTl 7WM«#Lfc. E*B#««:0. 
2 M :f *Bft&^ MJ ?AtK 3 6 Om 1 ^*££\ * DQ^^ATttUltt. WW* 
£H&. 0. 2Mf«fitF'JOA 3 0 0 mL 5 * KK** * h 'J * A*» 
fc2 0 Om 1 x 2TSfci*L. - "5 LT»6nfcB» 15.80 
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g4l( 2-->'^*i/I^> 3 3 0 ml \Z®mL . cni:4NlK30ml (1 
2 Ommo I ) fettAfc. Sfi>iB^ttfc5 01CT 1 2 RIH«» L T^flJ L 

ij ^ATK^ffi. f&fO&lt*Tjfc#L. IE*. SfiSL-T, <t£®> 10 (14. 35 

(jBsie) <t°*5 (in— i ) ^ 

ffc-frfc- (1-4) LT. <t£tt 10 (12. Og;29. 76 mmol) 

*5flS^tt (HI- 1 ) 12. 63g <M8 8X> *»6»ftil/T»t. 

ggfiSffJ 2 ( I - 4 ) 




1-4 



(9S 1 Ii) <t&® 1 1 <» a J* 
ffc£-*S (III - 2 ) 8 16 m g (2 mm ol) Ol. 4-yt + 1t>40ml 
miaT-xh^^X (KU7i^J^X7Y» A^>"?A (0) 1 1 
4 m g ( 0 . 1 mm o 1 ) . <t&® 2 748mg(2.09mmol).*» 
^* 7 K'J>K* , J r 7A589mg (2. 77 mm o 1 ) £flD Atfgi^Tt 2 
3 KM 8 S«K*»»». »»X ^Ttttti L it. Jfctti&SrJIS 

'A2Nmm. 5 h 'J * A*. g&*Q:&&7KTft# MLfc. 

aaiy'J*W?D7h^77^ - C\*-*>-B*ISxf : 1) T»ISU 
^>^>T^S{trSCi!l«J:0{t^#Il 1 ( 7 4 5 m g ; 1235 6 7 %) £i**t 
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(35 2 XW <t&®> ( I - 4 ) <7>£fi£ 

{fc^* 1 1 ( 5 5 7 m g ; 1 mmo 1 ) <Dm<t*7U> 10ml <D®U\ZMU 
T 8 0 %m- * P 259mg (1- 2mmol) £J)OA 1 5 B#W« 

KfSmZO. 1 M^^BiiSJ^ K 'J ? AtMC £ iTSt K X^Tfc tii L 

sam*)®* o . i M^*sst&7- h u ? a*. 5 h «j * a*, ss*o 

**7K"CiJfe»Utt«. »6nfc»aE 6 5 0 m g©** / -*5m l © 

o77> 1 Om 1 ©»«lw3k?frTTl Mfh5^^7>t-^7WHH 

?07h ^57^ - (^+-*>-its?x^;u2 : i) -efsss-rsd ofts- 

<}& (1-4) 275mg («* 6 2 X) £ *#5fc<h LT»fc. 



j»^ff]3 fK^B) (III- 2) O^fig 




(3! 1 IS) It £#3 1 3 CD^fiS 
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ifr&Hl 2 (->*r-^ • • • MJ- (J ourna 1 

of Organic Chemistry) 1987. 52. 4485) 2. 
61g (lOmmol) ©y^fJ^iPi7J H»»2 6ml i:*^T6 0%» 
&7kM<ti- H'Jfi4 0 0 ng (lOmmo I) t^nn/H * x - 

fJi , 8 3 6 mg (llmmol) *ix3 0»ffl*#Lfc. fiJEfflSSMK U 

fc. J^fi«:KSEX^;U-'\^-tf >-^>* >«fc DStSft*ff tWt^tt 1 3 (2. 
8 g ; 9 2 % ) £ f# . 
(US 2 IS) <t-£® 1 4 CD^-fiX 
ffc£*8 fcRI«£LT. fll^«9 1 3tfk^^l 5 <*£{fcfi*«) Sffl^Tft^ 
*14tjR*fta«**t^T»t (IR*9 6X) .. 

(JB 3 18) <fc^«l 1 6 O^fiS 
ft&tt 14 1- 38g(4. 3mmol) fl^^7J^ -;UOJ58B« 1 6 m 
1 \Z 2 Nifi&zK 4 m I Zfiax. 6 0 ^icanilT. 1 B*M«#Lfc. M^MET 

tefO*tt*-Cifci*Ltt*. i«t5Cti:«t 9<tlSl& 1 6 (1. 1 2 g ; >R¥ 9 

(SB 4 IS) = (III- 2) O^fiK 

itS® 16 (1. 1 2g ; 4. 0 5mmo !) 1/>SS 1 2ml 

l:*?&Tti* h 'J 7^tD^^ >^^*>K 1 . 0 2m! (6. 0 8mmol) 

t: U ->* > 9 8 0 m 1 (12. 2 mm o I ) €rflD*. 3 0 #IBHJ£# L fc. KJC 

1 ) C tlCct Oft^^ (III- 2) 1 . 2 3 g <iR*7 4 X) efifiS 
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mmm 3 fc^&> < i - 5 ) . ( i - 6 ) . < i - 7 ) <d&bz 



OMe 




-B(OH) 2 Pd(PPh3) 4 
2N NjhC0 3 
F 3 C 17 DM&BOH 



OBn 



OMs OMs 
III-ll 

OMe 



OMe 



F 3 C MeO OMs OMs 
1-5 



Br" 
K 2 C0 3 , DMF 



OBn 



H 2 , PdCh 
EiOAc 





McOH 



MeO OMs 
1-6 




F 3 C MeO OH 
1-7 



OH 



(US 1 IS) it£ M ( I - 5 ) <D£>I& 

ni&m lE«©ft*« ltH«i:LTfc^« (III - 1 1) 881mg (1.5 
Ommo 1) . 3-h'J7^n^iW^ 3 7 0 mg ( 1 . 9 5 mmo I) £ 
OitS® (1-5) 6 3 4 mg (0. 972 mmol) Sr^fiRLfc. 6 5X. 

(SB 2 IS) ft^^ 1 8 <7>^J& 
jttt«10ftd*3 4:-RI*CUT^*«l(I- 5 ) 433mg ( 0. 6 6 4 m 
mo 1 ) .fcOfllftfc 18 (360mg;0. 640mmol) fcftfifcLfc. «•* 
9 6%. 

<£3IS> ft^^ (1-6) cD^fiK 
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n&m i <»<t&to (i-3) tm&izL-c<t&®i is (womg-.o. 30 

2 mmo 1 ) <fc<Ht£#> (1-6) I85mg (0. 293 mmol) 
fz. iR 9 7 % . 
(*4Ii) <t£-^ ( I - 7 ) 
UlfiSeiJ 1 V<t&® ( I - 1 ) tBUCLTM (1-6) I50mg (0. 
2 3 8 mmo 1 ) «fc OfL^tt (1-7) 85mg (0. 179mmol) 
bfe. 7 5%. 



m.&m 4 (in-- i i) <o-&fi£ 




OMe 



OMe l)MCPBA. CH->C1 2 
r={ 2) 2N NaOH, MeOH 

Br-O *^ 

MeO CHO MeO OH 

19 



I 2 . t-BuNH : 



Br 




OMe 



^ // 
Med bH 
20 



(HO) 2 B-^>-OBn 

2 QTBS ^ 

Pd(PPh 3 ) 4 
2N Na 2 C03 
DME, EtOH 



OMe 




OBn 



MsCl Et 3 N 
CH 2 C\ 2 



OH 




(35 1 IS> ftp«5 1 9 O^tfc 

2 ©ffc^fc 1 0 LTft^ft 7 (40. 03g;l63mmol) 

ct Ofta^I 1 9 (24. 04g: I03mmol) fiX L Jt. 3 %o 

(* 2 IS) it&fo 2 0 cD-&^Jc 
g*gl8fET. h^X/lOmliia^i (5. 94g;23. 3 9 mmo 1 ) , 

t e r t - ;l/7 5> (5. 0ml. 47. 8mmol) £flQA* 1IT5 0 
»IB«#Ufc. d©*««3**T. ft** 19 (5. 46g;23. 43 mmo 

I ) €Jn*MC*frL. 6 BBB*#Lfc. K*** 1 M^^-eftS?^ MJ «*AtK 

**T**L««. *S*8L. <t£&2 0 ( 8. 3 0 g ; 2 3. 1 6 mm o 1 ) £ 
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3 IS) 2 1 

HJ6«l©{t^*l tn«CLTft^* 2 0 ( 8. 7 0 g ; 2 4. 2 0 mm o 
I ) J: 0{tS®>2 1 (2. 1 0 g : 4. 8 7mmo I ) Km 2 0%. 

(^4li) <t^#J (UI-1 1) ^ 

5irj5£*.J 1 ©<t**> (1-2) tflfclCLTfl:*^ 1 (3. 2 0 g : 7 . 42 
mmo 1 ) iOit^tt (ill-ll) 2. 61g (4. 44mmol) fc^iSUfc. 
Raps 6 0%. 



agfififfil 4 Jh£-&i ( I - 9 ) <P£i% 




TBS 1 




MeO OH OH 
1-1 



MeO OTBS OTBS 
22 



DOs0 4 . MejNO 
2) NaIQ 4 




MeO OTBS OTBS 
23 



1) ph 3 P= CHCH;CH3 

2) BU4NF 




MeO OH OH 
1-9 



(as 1 1§) ft°#> 2 2 ^° ^ 

<H6* ( I - 1 ) 1 • 5 3 g (3. 6 3 mmo 1 ) 1 *n*C5"J;U 

2 g ;1X¥9 5%) *atfi©*8fi £ l/Ttl/i. 

(9S 2IS) 2 3 ^ ° ^ 

fk^«3 2 2 (2. 38g;3. 1 mmo 1 ) ®7t h>9 Om I <D»«C. h 
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U /f^7i>-N-t*y K-7lcl0#j4 1 5mg (3. 7 4 mm o 1 ) , 5 % 
m&<t*X ^ ^A/KiSSS 1 . 60ml (0. 3mmol) SrJjQAMlCT 1 B$fW 
flfc#Lf-. SJ^JffitlTK 2 0 m 1 ^^-CMSJTK^Th MJf A4. Og, I 

eS&TkStri- MJ ?A 4 . 0g?J0^3 0^K«^L^. £J£?££«KTlCi8*gL, 
$£S£Bt&X^;UTi4tii Ltz. Ifctiti & L K« . ««Lfc. 

ia«#T. i&3*>5fc&:J-M>I^Al. 96g (9. i6mmol)0*.33ml 
©jg«[ S 4 Ofl-IHKTWln Lfc. 2B»IH«l*0fca. 1 0 Om l'fc'> 

if^JOA, tfr*Lrc«:^^^*P® L. £&T*Ci:l::<fcO{L£«3 2 3 ( 1. 9 
8 g ; W.m 8 7 %) £8** tLTf#fc. 
(^3Ig) (1-9) (D&fc 

| : tn-yPt^h , J7x--l^X*- , 5Al 4 6mg (0. 3 8mmol) 
©Rttfh7fch'D77>2. 5m I SJR#HB»T. CCKT^'J 

- t - 7h + ->F3 2mg (0. 29mmol) <£ JJP A. . I^ISCT 1 

SiSKt- 7 8X:fZ^aiL, <L£r4fc2 3 (70mg;0. 09 5 mm 
o 1 ) (Dn&f- h7tHD77>l. 5 m 1 i§?BE£}JQ*.. |5liaSlCT3 0^K, 

±fS<D=fc 5 C LTS 7 0 m g £3gJ5£#J 2 0^2lSilM«i:ffi>U 

4:1) taSl. ft-&«l (1-9) 37mg (6*93X) £ & SI £ H. £: LT 



67 



WO 98/04508 



PCT/JP97/02635^ 



&mm s <t&to ( 1 - 5 6 5 ) <d£>& 



OMe 



1) (OH) 2 B 




OTBS 



DME, EtOH 



2) Bu 4 NF. THF 



OBn 



4N HO 
DME, EtOAc 



MsO 



OMe 




•OBn 



(IB 1 IS) it-S® ( 1 - 5 6 3 ) <D<5f& 

nmm i ett©<t£*a i tra«»cbT{fc^tt (in- 27) s 0 omg ( 1 . 59 

mm o 1 ) . <t&® 2(1.25g: 3. 50mmol)ct0 <t^#> (1-56 
3) 8 5 Omg (M8 6%) ^MfelSS <h LTftfc. 
(^2 11) (1 -5 6 5) ©dK 

ft^tt ( 1 - 5 6 3) 1 2 0 m g ( 0 . 1 9 3 mm o 1 ) © 1 . 2 - ->* * h * -> 
X*>3ml. »SXf;Hmli§Sl:. 4 0tl:T4NfiSE5 2. 4mlJnx 
Hfi«i:T2RIB2 0»«»Ut. IgfllRtt**-*- h 'J 

X*JUJ: 9 Mfc** ( 1 - 5 6 5 ) 9 3 mg (W92%) 
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&*mS <t&® (III- 2 7) <D&55. 




MeO CHO 



NaClO* NaH 2 P0 4 -2H 2 0 




111-24 



24 




OMe 



(PhOfcPONj, Et 3 N 



Ms< 



t-BuOH 



MeO 



NHBoc 



(gllg) 2 4 CD $t 

ItS® (III - 24) 4l5mg (1. OOmmol) & t- 7 9 J — 



5ml> 2 _ ;tf ^_2-yf>5.3mi <Dm-£miz**&zi±. -A^-vrnmrnm 

th ,j^ A 7 2 4 mg (8. OOmmol) £ 'J > ± h 'J * A ~ 7k*3^ 
968mg (6. 20mmol) <S*i§ffi6. 7m 1 SMlCTiH*. H&K£ 
T4WW3 0»*J*6*i. K*«K'l M^ifcR^ MJ SKI 
Wiffil/t. S •& C tt fill! H 'J ^ ATKigJS-catli LT*B£ 

tttt. iSffi-rs £ ctIC <fc Oit&to 2 4 (384mg;4X^89%) t 

(S2I§) ft^tt (III- 2 7) 
{t£-<&5 24 (1. 5 0 g;3. 48 mm o 1 ) <D t- 7.9 J -;i/ffiJfiJK 1 0 m 
1 C, IICTh UXf Jl/7 5>. 0 . 533ml (3. 83mmol).^^"C 
•> , 7iUl' l J >K7'>"H 0. 825ml (3. 83ml> JllDA, 100"CICT 

^jyj^D7^77^ - (A + t>-SKXf^2. 5 : 1) iCT^Sit. it 
-frtt (III- 2 7 ) 1. 4 3 g'(iR*8 2X) S«ftJS*««tLT»fc. 
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ggfigffj 6 <fc»tt ( 1 - 4 8 0 ) 



OMe 




^ fyJr 

MeO F 



(CH 3 ) 2 C=CHCHO 
NaBH 4 

4H 2 *~ Ms' 

THF, McOH 




MeO 



1-480 



ft £1*1 (I- 4 7 9 )CBoc g£Ifc&3Lfc{t:£#!J 120mg (0. 287 
mm ol) fflf F5tFn77>2mU * 7 )IT )13 — }\, Q . 5ml ©»ttlc. 
3-;(? j^2-yft-^33ml(0. 3 4 mm o 1 ) <h 3 % Jl'SEKdciStt 9 
0 ml ( 0 . 2 6 mm o 1 ) £ OttllDX, 1 0#fB«£# Lfc. 7K*ffcH 
5*th'J9Al9. 6mg * ft HI (3 » » m x. , MKT 1 WfWUft^Lfe. £JC 

*-*>-»»X^Jb 3 : 1 ) ICT*JtSSL. {fc^tt ( 1 - 4 8 0 ) ^rSSfe^SS <h L 
T 9 8 m g (*K^ 7 1 %) fSfc* 



^fig^j 7 fb£#3 ( 1 - 6 2 8 ) (D&fe 



Pd(PPh3) 4 26 
2M Na2C0 3 
DME, EtOH 

2) Bu 4 NF, THF 




48 

OMe 2M Na2<-U 3 

/— ( /=\ DME, EtOH 

(HO) 2 B— C) ^__/" OBn MsH 

MeO OTBS OTBS 

m-44 

iE«©ft** 1 <D£0L<DW>&£m&\z<t&® (in- 4 4) 1 . 2 g (2 

mmol) ^-yo^^^J^t-^Tl'JFSSlmg (2. 2 mm o 
1 ) *EJ6U." tt^T. 1 o*2l8tP!l«i:R^ r JMtefTofc. »6 

6 2 8 ) 7 6 0 mg («I73%) £i£&fe&H> t L T»fc. 
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h ^^^^_ (g£gx^;P : ^ + -9-> = 1 : 20) TSSlLt^. » ifc X ^ ;P - ^\ 
OlSUfcT* C tIC J: 0 . 2 5 2 9. 7 g («¥8SX) **S 

(jg2Il) fll^* (III- 4 4) (D&ffi 
&%<8\ 1 i£iEO{t^«3 2 <D&&L(DW>&i:m&\Z{t£® 2 5 4 0 2. 7 g (61 
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(814mmol)Sti;.*fKh l J<vyDe^ 2 8 2 ml (1. 22mol) 
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h'J7x^i*X7^>4 6 2mg (0. 4 mm o 1 ) . 2M^&±h'Jr7AzK 
»« 1 6 m 1 , ^h + yl^>32ml. y-Jl-8m I S«>Kt 
WKKftL/ta. l 6 »MfflH»a«^fc. SC**S»«w?*2P«. 5%^X>K 
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#5 ( 1 - 2 3 3 ) eatfefcfi t LT'ftfc. 

fgft£fl)9 *<7>ttL<D<t£fo (I) ^ ° ^ 

KT . Ri«tcL-cciiTfl3{t^* (i) fc^t-Ti. aTi:ft§» (in) *«fc# 
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BALB/c7^ 6-81^) \ZB G G B . £ci:tf7B 

&IC 5 0 m g««£Tfc«« L,TfcaE£J5*ttW Lfc. *fS9i i=« -5 ft^tt £ N . 
N- ^;l^T-fe h7i K JC*»SfcttJB»Lfca. 5^»J =*"-;U8 1 2 
T#«?U. aSJ4»#*T?ft«EBl«iSB iOaB. »□ <po) &#L£. »9i ■ 
Sitt. 5yjt-;^7'5Xffl0 2 0 0^^)ll*g4L/:. 2 1 Bli; 

0«jhL. i«f»OBGG«»«lgEli. BGG 

Jn-hLtyiz-KS^ULtlt/R^f EL I SAjfclCfcipilBjeLfc. ^ 

?dn.ffi<D%tVK8m£ 0f(DI g E.#PM*€JEtt L Ac. fc?JH£3E 3 3 0 CST. 
$330 



I- US 





(mg/kg) 


I g EfflJfrJig (%) 


1-525 


1 00 


>95 


I -9 1 5 


100 


>99 


1-892 


5 


>99 


1-963 


50 


>99 


[-1031 


100 


>99 


1-1093 100 


>99 



Ho^©-^^^ £$^^j4 gigpe7;uy^> (ova) cars i g Efitttga-fliiMflJB: 

ML*» OW O-Pv "~ ~ ~ 

X-IQ13 1 ) Sfr#J 

B*I7IJ^- (ffR) AOIALtBALB/cT'J^ (It. 8-10 H«£) 

tfW i s t a r«7»y h («. 8-10 iS*fr) Lfc. 
2) ftfiE^ffi 

BALB/c?07l:9Pa7^y=> (OVA) 2 « g £jk.Vt{£7 )U 5. - OAY 
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)\> (2mg) *£3ft**tcB»S-t*-fc»tt 0 . 2 m I £IgEl*J fcftlt LTftfiE 
Lfc. -to 1 0 B&<DJK<t 0«J*iL. ifiLft^^HiL. I g E fitftffi £iS3£T 3 £ 
T- 4 OttfiSf It. 
3 ) {fc£«j 

•*»Wt«4ft^*ttN. N-y^fJP7th7S KCSHIitttBSLfcO^. 
= yj^--Jl/8 1 2 4>ttffiT2 0«tf*?Lfc»»£-r?* — ESfeO 0. 1ml 
«P»-*Lfc. S4-tefta£LfcBa»SS5jfiL©i|irB ^TSSS 1 0 BMfrofc. JJgg 
till PD-1 1 5.1-T (Jpn. Pharmacol. (1993) 61. 
3 1-39 E*©{t^«») H&ZMt'&toU o.36(J.Med.Chem. (1 
997) 40:395-407 II IS « #3 3 6 ) £ M » IZ t$. tt L Ac. 

4) tnOVA I gEfiittflg (PCA^jffi) <7)ifid^ 

f# e> n& -7 ry x itLfflF * £.m n t 2 « #*i * ?>j is l . :n*»5i>i;» 

€*'J Kt LTcW i s t a r #7 y h<DftWJ&mz 5 0 u 1 -ToftltLt. 2 4 EJfSJ 
ItOVAlmg tX/\*>7. — ft* 5 mg £ S tr £3 ^±&7Ki§?S 0 . 5ml 
&»BRtolZ&9tl,T3bWi8Lm7±'7 4 (PC A) SSSLfc. 

3 0#ftK. fi*HjJtIS5mm«±CP C AJEJSMtt £ ST Aflr 
f^WSL. -?-C0^»?fg^C0Log 2 5:PCA^iaB«i:L>c. #J Atf £ ifo f?r rt< 2 7 
«#R*TP C Afiff»ttt4fttff 7CJSOVA I gE6t*ffili7i: 

Lt. 3 3 1 KtpT. 
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* — P<0.05, ** — P<0.01 vs vehicle 
it "a $#8: PCA Ti ter tt 9 — 1 2TSof;. 

IPD-1 1 5I-T • •• h,c 



S0 3 " (HsQjSHjCHjCOCHN 
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No. 36- •• 




1 ) t h**8lfiL 

2) 

R PM I mat (BtKKSI) ic 5 6«CT3 0 »W#«ftLfc^teiejlifl» (F e t a 

1 Bovine Serum .HyClone Lab. > 10%. ^ly 

'J > (100 un it s/m 1 ) *J:tf*M,;/h^.> > (100 tf g/m 

i) (gibco) $-ssaa no Lfe. 
3) 

***1C«*Yk*1h ( 1 - 8 3 9 ) \*V K ^ x 

Ipg/ml-lOiig/ml tLft. ttmt.LT. No. 3 6 £ ffitil K Ktt L . 
4 ) th'J >/XI# 

t h Hm&LZ: Ficol i-Hypaque (±B*8aH (*R) Mo 

no-poly resolving medium) CAotf a-7l:f I 

t^s-k^caiL. 3o.oxg. ist. 3 o#ima.c,»«*fT u>ai* 

MiC>fc«Bia??iSK«:«® ItH a n k s ' ft (B*KX) Tli>ift» 
*ff Wcffi&STkfcauA 3 0#«£ 2jgfii0Ha n k s ' S$9i/iax 
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5) BflHSffUftCJ:* I g E£ttt£±0B!W 

2 x 1 0 5 c e 1 Is tztz* cfc^lZ»«L, ffc^#>:fc J: ft h hCD4 0^#(p 
harmingen, 2 # g /m 1) . th'Jn>t'^->h-f — □ -f ^ > - 
4 (IL-4) (Genzyme, 0. ltfg/ml) , t H 'J 3 > t' ^- > h -f 
>^-D-f + >-10 (IL-10) (Genzyme. 0. 2/ig/ml) S 
^*DUT3 7t. 5 %CO t WtET"CmmL1t (0. 2ml / well). 10 

6 ) I g EMftOSl 

I S EO^SfimBgO^-y hMESACUP IgE^X KB¥£4»*Jfcffl5C»r> 
Sttffi Lfc. **©^ffittl* D»i» KM H&te triplicate 

7) I gG, I g MStttcD^S 

i^«EL I S Affil:j;0fT?t. 967vyu— h (Nunc) l;i tf g/ml 
<0 F (ab' ) 2 Goat Ant i-human IgG + A + M (H+L) 
(ZYMED Labora tor ies) $5 Oji I mm L . 4 t T-flffen — 
7- 4 > ^ L fz . 2B0. 05%Tween/PBS (PBST) » » T 2 S ft » 
L£&0. 5%1i7f>/PBSTJl 00w 1 JBA.. SfiT2BB^Dy*> 
i^Lfc. PB S TT3Sijt#*, PBST#«Lt*>^*4^|Jl*0»B 
©Human Plasma I g GS¥«ifctt I g MS¥» (B i oPu r 
AG. Switzerland) 100^1 *ta;LM. 1 BfHIS^^tft. P 
B S TT3@ft?*l,fc». ^^sf* -> S nfcfit t h- I g G ft # £ £ t, > 

teft t M g Mft# (Southern Biotechnology. Bir 
minham) ^ P B ST 1 / 2 0 0 0*SLfcigS 1 0 0 // 1 JSllDU SS 
T 1 BSIWEJSS-frfc. PBS TT4 M o - p h e n y I e n e d i 
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ami ne Di hydroch 1 or i de 100m l£JJDx.T5Sfe£lt30 
2N-HC i 50« I £2»l;iEJ&£f?±Lfc. dn^-f^ayu-h 
•J — ^— -CfflJZ (4 9 2 nm) L, <Dl$ S*8 <=> I gG*5i^ I gMOi 

2. JgjH 

igm*^ 1 EfccbtflfS 2 S{C^-r. *^^lZ^-5fk^#) ( 1 - 8 3 9) 14 I g 
2 0 0 0 ««±. I gMC-tni0fc3 0 0 0 0«K±iV>:t*iW5i»i:4o 



»• 

x-^ffS 
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M,0 #H «M 
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I g M 


1-839 


<0. 00001 
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<0.0001 


<0.0001 
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<0. 00001 


<0. 00001 


>1 


1-893 


<0. 00001 


<0.0001 


>1 



i . nwi^m 
i ) »*] 

BALB/c (nu/nu) T"j7l4B*XXX^y- (&*B) =fcO»AL. 

2) tgifc 

R P M I igtfe (B*KIE) 13. 5 61CT3 0 #m#«{fc L,&^J&JIEJflL» (F e t 
al Bovine Serum. HyClone Lab.) 10%.^ — -> 
•J > (100 un i t s/ml) *5«fctf7.hU7h^-f->> (l00#g/m 
1) (GIB CO) LTO Lfc. 

3) ffc^fc 
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&{\L^miV ^^h^h***** (^-*7-f^^f> i:2(tg/ml tftsi 
^{CjS«L. *fl!)a*llftT*«?LT»»»ap . 1 P g/m 1 - 1 0 u g/m 1 

<!: L-*:. 

4 ) T'^T.PiR'J >/t«l 

•7 V X<7?J!!|ij&£$£U L . Hanks* & £ X tltzfe £ is r — HC S £ . 8?R£*¥ 
L»r J: 5 K LtlBft* eUfflSaSrffbttl LT^I/ ( 2 0 0 3. > 

tilt. m*fcifflJia7?jS?fS«:iS£® LfcH a n k s * « .(B*M> T 
*fTo£». SSS^STK^Sfl^L 3 0 2te«Sf<DH a n k s ' ffifc^fiJinx. 

5) B«i&jwaim:* i g Ett*aE^o«# 

/^S 2 x l 0 5 c e I 1 s lC&£«fc ? KM L. ft £ «l *5 «fc # »J <D I 

FCO Lab. . 2 m g/m I) , ^^X'Jn>h'^->hO^-n< + >- 
4 (IL-4) (Genzyme. 50ng/ml) SSJULT 3 7t, 5%C 
0 2 *FGETT#*L-f_ (0. 2 m 1 / we 1 1 ) . 10 BfflttXft. ±m*>lZM 
tSh4R*i*l$»«ftEL I S Affiles 9 £1 L-fc. 
6 ) I g E !a#<Z)J£S 

I gECStliiUBSWV'?^ I gE EIA^-yh (i'V-y-Sffi) 

HKko^ttttUio'iR^ttiw^ciae^. aukat r i p- 1 t c a t ex-n^. 

7) IgGl. I gG2 a, I gMtafrOHi 

9 6J\yi'-FilO./ig/ml<DGoat Anti-Mouse I g 
(I gM + G+ A. H + L) (Southern Biotechnology. 
B i r m in g h am) £ 5 0 y I SsJmL. 4X:T--&3-r- 4 >?LfZ. SB 
P B S T»ttT2@ifci*l/*:a0 . 5 !«t'7f >/P B S 1 0 0 y I flD*. 
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>U0 R 



mm-e2S$M'7uy*>? L£. P B S TT 3 PBSTMLfcJg* 
±«&«fctfa*0i8g<DirE#£?ji& (Mo u s e IgGl standard. 
Mouse IgG2a standard. Mouse IgM stand 
ard. BETHYL Laborator ies) $ 1 0 0 <i 1 mm L , 1 B# 
PBSTT3Bft»Lft». U 7*^7r^— tr««Stl 

fcSiT^xigGl, IgG2a^;ttIgMlit* (Southern Bio 
technology, B i rmi ngham) lOOji I fctinLm. 

S-C 1 »mKJ6Stffe. P B STT4iat^^. ilp-Nitropheny 
1 Phosphate. D i s od I um*Aft3 0»8CSN-NaOH6 

mm L£js£f?it it. yi/-h$7-f>7n^i,-h y -^-tms (4 0 5 n 

12 1 OJJFCS/PBSSfflHt. 
2. MJR 

«**fB3ISC*T. HiO. d- 9 6 7 ) BlgGl. lgG2a. I'g 
M«f*K#LT« lOOOng/mlPiiTU^Mfffflei^i^^ I g E 
SittMSKttLTteO . 0 1 «±T?Mtt#fi«JKfflJ*iJT* .d S3 3 

3 CftXW&fcfc-tt© I g E . IgM. IgGl. I gG2aI4if^ffl$J 

3E333 





1 C 5 0 (ng/ml) 


IgE 


IgGl 


lgG2a 


IgM 


1 -73 


0. 044 


2600 


4900 


4200 


I -963 


0. 00026 


510 


3600 


3500 


I -967 


0. 1 


3500 


3600 


> 1 0000 



***** 7 tt*«*£ £saiBWftgtt«JB«iMt;:ar3»MfEffi 

1 . ntkxm 
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1 ) 8>«9 

B*x*x;U->- (»H) cfcOBKALAcBALB/cT^T. (tt. 8-1 liB>) 

2) «f^^ffi4sJ:CXStJR»* 

5(ie7J^5> (OVA; Grade V. S I GMA) 2jig t^MitT )V 5 

- 'JAyjP 2 m g *£S**3jcfcJS»S-&fc»« 0 . 2ml iZttM L T 
ft*£L, S6Kl2ann». 2« g«OVA©4Ift^*i§?S0. 2ml£I!I2rt 

caw LT*an*aELfc. -to 1 mmmiz^o x & 1 (1^14. 

8cm, ie£l2cm<aR©M<DfS5£l2#&SL*zftg24. 5cm. W24F*5 

s; 2 o c m<Dm.m# <j h«s.) tfjfsitf)* fcxn, a#aEs:*^7-f -tf 

— ( 3" A D > . NE-U12) £flHiT5%9PS7 r ;i'y~> (Gr adell. S 
I GMA) <0£3<ttt*»«* 2 0#|B1. ft A $ i±fitMI^^ * {t -3 fc . 

3) *$B9!K**fl:S'*J©&# 

*K«Kl«*fl:S'4* ( 1 - 9 6 3 ) ttN, N-y/f ;^7t H (i~ tl ^ 

-It*?) LftHk. = * — ;P 8 1 2+ttf* (5 y A* »> T 2 0(S^ 

IR L£:jgS)££ 4 0 m g / k g <h & -5 «fc -5 ft □ » # L fc. ft 4- tt it ft] ft & L Ac B A» 

4) ^. ^ 3£ fl* JiS iJfe (BAD 

tftJKKJB© 4 x-f JHH»TTi'ii 0 ±fSiiii£fr Us Ac. 

aetata.— U*3S* L, 0. 3ml©PBS^)S$ttALlHliRL, SStff 
fcCO. 3m 1 SttAL@Ct5tk»5SSt«f rtt*lr5@»0lL 
1 . 5ml) L Ac. 

s) b ALftK^oiasJBiiaifccajEtts^tjftfittiwaao^a 

B A L »«© — ffl*^a;i/*»*T»^LttlBljeft*Jftii Lfc«. B A Lf§?£4> 
(0 Iffl J5S It -f h X tT > (SHANDON) \Z cfc 0 X v < H * 5 7. C{** $ -fr * -f 
^Ua>7JPF-^i»f (MERCK) Jfefe $ ff ft Ac. S«TT5 0 0i«)« 
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*fflJ!Sft£»ttT€-«ej!&ft£ftJr 
2. 

*S££Sg 4 laiC^T. H«fcO, ^%B^JC^S<t^«3 ( 1 - 9 6 3 ) ligil^m^fC 

«t * » k ft & j: # *? * m & <d m ad * # s t w m -r s c t a* t> *» * . 
stagy 8 T^xTiBftE L-4cp-»-r K^-r>jg^tcj3tt^>ffiiife'i^i^ 

4 8^1*^1/ - hOS-^xJUC^^XTlfflJl&tfcE L - 4 . 2X 1 0 5 I$0. 
2 m 1 © 1 X^teSfcJfcflUDR P M I 1 6 4 Otgife (j^SEtK^^ H U 2 mM, 
^ - :> U > 5 0 3M4 / m 1 % X hUZfb-7<->>5 Oug/m 1 & 2 - * )l> 

^ 7"M^y — jus x i o - 3 M£asfln) cffitt L jt o^fln A. t^s^xiH: 

WK« <0»«T1JO*.. fflffiWJHiKfflt LTTPA^MIS 

1 0 n g/m 1 £&*J:3fclJ0*.T. .#^x;U©»**#*<&0. 4m 1 LLtz. 
«-*l6W»C«*{t^*tt. DMSOtgfiL. 1ERPM I 1 6 4 0 tS^!l:Tf 

S*S*& 1 0 0 n g/m 1 £lTi&5<t ? {c j&JjQ L . 4 8 7iJ^l'- 
MifiSlOOK, — ttftfit* 5%. 5%(C^J#?n7ilg*i5F*3T-3 7t. 

2 4BSWHS«U. #«>x^fl5i8«±m*S'KLfc. S- ■> x Tigi&f 3 (3 JScffi £ tl 
fc*-r XD^t I L - 2 , IL-4. IL-5^ELISA*7h (77 

MStt) (-TPA) *JBl»fc. tt**«3 3 4 K^T. 
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S334 





I C S0 (ng/ml) 


IL-2 


IL-4 


IL-5 


1-4 


>500 
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*5gfJJHfc£«J 1 5 mg 

x >7> 1 5 m g 

S-W 1 5 m g 

ISfttt-tr^n-* 1 9 mg 

jji 'J H — JlTfrn — Jl 3 m g 

a&S* 3 0ml 

7f7'J>S*Jl'yC'A 3 m g 



HJlC^-5fk-&#j<i:|i]«a)f^ffl$:^--r-5)^Kli I g E 8 ft $1 £ £ ffl M #J , ^SEfflffitJ 
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»#<D*gffi 

EltSffliMt. 3&>^>[bIB? tcg££ tl* I gG, I g Mis J:tf/*fe»4 I s A CD 
£*P*fft!l. 

2. i g e omttmm 1 1 e g, i gM*3i^/tttti gAciiwaros^ 

14 A< 1 0 0 0 0 fSU-tT* 5gaji?<A*£BSS 1 JgSEffctf) I g ElRMIiMSI. 
3 . I gE®i£«, ##£T©ig-&<t:J±l& LT 5 0 %fflliWt5fiSC 10 0 0 
Otec&fflSKfe^Tfc I g G. I gM&£Zf/3irziZ I gA©I45 5 0 %U± 
HP»LftHSI*oeH* 1 Jla2«<D I g E&#WM£ffli8i!l??J. 

4. t u^y >-c®f^$nfcnsa»)^t3S4- Lfc«^{c4=v^x. um. igG 

I gEI4S. tit* LT 9 0 X£tJ:ffliM-rs»*<0ieB3B 1 

JB3 JBE*© I g EaK«*£«UW*. 

5. jft«gttlHie©iai*^<B«H£flJ*IT<5. »*-a>«ffliB 1 *~JB 4 JHE*© I 
g Eil^MM±fflJ^J»J. 

6. jft*EttiBliaJ&«#K»*sJ:tf/*fc»±lf *«T*S. ISJKOftfflSg 5 J5IE$fc<D 
I g E iBlRWK^llplWffl. 

7 . 3C < I ) : 

R 2 R 3 R 6 R 7 R 10 R 11 




R», R 2 . R 3 . R 4 , R s . R 6 , R 7 . R 8 , R 9 , R 1 0 » R 1 1 » R ,2 43<fctf 
R 1 3 I2&<<r3£5£ LT. tHo*->. /\oy>, ^JUtf^x. K&S£*TL 
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Tt»Tt> ^HMT^*^. B&SfcW LTHTti £ i^fe*&7;m * B&£ 
LT^T t><fc ^iglST^y- jU, E&g£*T L Ti>T <fc i^tefit 7 ;i/ ^ n 

Xte-O-. — C H 2 — . — N R 1 4 — ( £ CtR 1 4 tiTKSJi. K lift § £ W l/T^T 
b£^&&7 )\<*)l>.&&m&m L T t> .£ T )V *r — )V ~£ tz\t.T )V) 

S(0)p- (ZlCTptiO~2CDSSit) "C*0. 
YteB&g£^ LTl^Tfc <fc ^<&ffi7Jl^JU> W LTtr»T t>£ HflStt 7 

tr>T*><fc^'\-rnf8T"&0. X*«-CH 2 -t*5i:€YliS^5^f Lt^T 
=b <fc V»<&*R7;Hl4- Tfc«fc<.Xa<-0 - - NR M -T«5t^ 

* . R'fci^R 4 . R 1 *5 <fc R 2 , R 2 & J: R 3 . R 4 *> J; R 5 , R 6 <fc 
R 7 . R 8 «fc R 9 . R 1 0 ^ «t R 1 1 . R 1 2 *5 «£ R 1 3 , R 1 > *3 «fc - X 
-YStttR 13 l5iI/-X-Y te — J£ l:^^TO, S$tl±NR 15 CITR' 
5 1**35, IlftlSf LTHTt.J;Hfl87^;i'. lT^Tfe<t^ 
<£i»7;i'^r-;u*^«B»S«:^- LT^Tfe cfc^7 'J - )V 3. )V * )l ) $ 1 Ei± 
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^7t*u. r 6 , r 7 , R 8 is«t^R 9 o-5^, i a±*<A a f >-c& o . fnwn 

; R 6 . R 7 , R 8 ;fc£?J<R 9 #±T/\ay >T&5«£- : 

r 6 . r 7 . r 8 4s«t &R >tfmmiz±T7km-c&2> t#. rmj**. 7* 

iRTi^^xTftU^. R 2 , R 3 , R 4 . R^iJA^R 1 2 tt±T7K*T***». 

* ft a r 1 «t &/\ a y > t». 

$ei:R 6 - R 7 . R 8 £fcteR 9 CD'>/«c< £ fc 1 "3 Em<B*T* * t * . 

.TT&H**. 36fctt- X - Y (2 * b * S'TfcU. 

it ( I ' ) : 




(£Cf. R 1 tt**3Efct±t Kd*->T* 0, R 1 3 ' ttt Ka + i/SftlJ / l> 
8. R'i»**, tFn*y. Any>. *JP#*«>, g&g * W L T^T t> «fc 
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* 0 . 

R Slftl^f lT^TfcJ:t)fig7Jl/3 + -/, {£ & 7 ;P 3 * -> ft )V ** 

R Anyv, HfftSSf lT^Tt><tir»fii(S7;i/ + ;k ^;u^^->. 

ttJft7 r ;P3*>'*;p3i* = ;!/. - Hp, *;i/=;t,, 7 $ y £ f- 7 fr^-frx )V 

;i> * * Is x & 9 , 

R 7 -fc «fc # R 8 75* -<r SJ 3£ LTtK^. /\ny>, g&g * W L T =fe <fc ^<£& 7 

SttlStLT^Tt)J:Hlft7J^ + y. * ;U ^ ;U £ teB&g 
LT^tt)J:Vi75yC*0 < 

R 9 rt<*jJS. tHD*->. B'»a**r LTV»T*>J:V»«ia7;U4-;U. 

B&S£W LTUT t>ct ^fi»7iH B&g£W LTI^Tfccfc 7^ 

y-ik BiftS«:^rLTViTt)J:^<£fi7;U3^^*JU^^;l/, BftlStLT 

t> £^i&8i7 lU^frT.jm — fr** SKS^f nv>Tfc<t 

r 1 0 7&<*$ jt ft 7 ;m * ->T * 0 . 
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R 1 2 ^<7KsST* 0 . 

t>7->^. S&Sfc^r LTl^Tfc «fcU->£ DTJI/^rnjPT* 0 . X*<-0-*fc 

lUt. S&SSrW lTUTfe e fc^tft7;l'*Jl'7;^z;i/t/:liiiKS*f LT 

R 1 *5 «fc R 2 . R 1 *5 <fc R 4 , R 8 :fc «fc R 9 . R 1 1 *J «fctf - X - Y £ fz\tR 1 
3 *5«fcZ/-X- Ytt-flfi:tt^T. OJfcliNR 15 (R 1 5 teff CD fEfflfl 7 JH\Z 
*W-*«*£M> £l«Jh^». ■ LT^Tt><t lr* 5 ~ 6 SSt£ff*J& 

10. »#fl!>«SH* 7 JH*fctt*8 JRE«©fl:^tt. O 53 H ± 3? ^ S tis*. 

11. ts*<D$Lm& 7mz.fz\*wi8 jRE«©fl:#«. ^-ossis^snss, 

12. »3|l©«HJB7iB*fctt1IS8*Ett©{t:£*5. -£<aK3iS±2f^£n£ig, 
1 3 . £C ( I " ) : 
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R 1 . R 2 . R 3 . R 4 » 
R 1 ffi&LT, tKs!!. tKP^v-. /\ay>, #;U#^:>, II^I^WL 

ju*^;u3-*->, g&s^^r lt v>t t>«fc m&i£7 w 

— ha, ->7/, g&g L T 1>T *> «t H 7 = 7 . S&g£WLT 

.J: )l A^E -f ;P . gil £ *T L T U T t, =fc U X )\r 7 7 -f ;U S teS& 
S * =ff L T V> T «t «r» 'N t- a 51 T £ 0 . 

Xtt-O-. -CH,-. — N R 1 4 — (CCTR M li*i. §«IS^f LTUT 

t> =fc ^7;^Jki«S£ w L t^T ir>tt«7 ;u ;^ Ac 7 -fc ;iO 

££te-S(0)p- (u:fpliO~2(DSft) 

^->;y- D7;kV^Jk a»SStLTUTt)J:t>7 U - ^ S ft \t& &g £ & L T 
^TfcJc^'s-f-nSRT*'}. X^-CH 2 -T65tt«YBS»lSf 
Tfcil/ifia7JH + -/T*oTfeJ: < . X#-0-££te-NR 14 --?i&5£: 




x-Y d") 



R 4 R 5 R 8 R 9 R 12 R 13 



R 5 . R 6 . R 7 , R 8 , R 9 , R 1 0 . R 1 1 x R 12 :fcJ;tf 
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Sfc. R l *5«fctfR'. R>*5<fctfR 2 . R 2 i5i^R3, R 4 -fc ct R 5 , R 6 £ <fc 
tfR 7 . R 8 ^J;u:r 9 . R 1 ofc.fctf R 1 1 , R^&cfctfR 13 . R'^itf-X 
- Y££:IiR 1 ^cktf-X- Ytt — «fcfc-3TO. S^fefiNR 15 ClTR 1 

fc it* L . it ( I ' ) : 



(xtf, R 1 * l4*K*tttt KD*i^T*0. R 1 3 ' fc K □ * > * fc fi * h 
*^T&£) 

14. IS5Jc<O«gffi^l3iSIE«C0i!: (I") T-^$tl-5>^tl^-#J. -?-<Z>8SSg-hS*sg 
1 5. it (I I) : 




OMe 




10 



11 



(II) 



■zmztizit-irtota. (in) 
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(Ill) 



(it (I I) &£Zfi3: (III) R l ~R 13 . X&£ZfY\*nj£<DiBim& 7 m\Z 




B— 




o 

> — n 



Mi5ADy>ifc|J-OS0 2 (C„F 2o + l ) C:TqliO-40D 

R 2 R 3 
R'-^^-Z („•) 



R 4 R 5 



-VTxZtiZittrfalia; air ) : 



R 6 R 7 R 10 R" 




X— Y (HI') 



(s: (ir ) 4j«fcc;a (nr ) + , r»~r»». x^cktf Yi*sii*<a*effl8s im 

K*Sf**»&£MT*9, A*3J:tf Z telfta£i!t ( I I ) *5«ktf (1 1 1) lifctf* 

fjRsn*fl:ftft*sji;st5ct*««tr5, it (i'") : 
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r, "O^Q^Q" x " y {r,) 

R 4 R 5 R 8 R*R 1 *V 3 

R l . R 2 . R 3 » R 4 , R 5 . R 6 , R 7 , R 8 . R 9 . R 1 0 . R 11 . R 1 2 * «t XS 
R 1 3 US-"* 1&tL L T , tKSI, tHD + y, /\ny>. E&S£WL 

$tLTviTt)±^fia7;^;u;i'*-;k «aisfc# lt^t t> J; ir»fi«7 

Xli-O-. — CH 2 — .— NR' 4 — (CCTR'MJ*^. I8J55;WLT^T 
*£tt-S(0)p- (CrTpliO~2©SK) T*0\ 

YttB»»e*LT^Tt> J:V>te«7'JU*;i<. B IAS L T V» T ct lr>ttlft 7 

;py — ■»»**LTif»T ! b.J:ir»itt«7;u + — iftiStLTntfeJ: 

v>Tt>«fcV*'\^nSR-C<6 9. Xjftf-CH a -T**i:*W:YttBIAa*«'LT^ 
Tt) t tHfift7;^^yT*oTfei < . XA«-0-^t«-NR 14 -T* 5 t 
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R'fccfctfR". R'feitfR 2 , R 2 :fc«fctfR 3 . R-isJlOfR 5 . R • J; 
tfR 7 , R 8 feJ;^R 9 . R 1 °:fc cfctf R 1 1 . R 1 ^cfctf R 1 3 . R'»43J:OC-x 
- YStKR 13 *3.fctf-X- Ytt-aiCftoTO. SiftliNR'! C: t R' 

fc^TL. R 6 , R 7 , R 8 43cfc^R . l £l±ri*A D y>T* 9 . tn«^ 

^Tk^T* ; R 6 . R 7 . r s is <tucR 9 rt<%T/\ d y >T& : 4JJ: 

r 2 ~r 1 3 a<±tzK*, /\ny>ifciiy7y«)i>rn4»n5*m<. 

*£. R 6 » R 7 . R 8 i3<t^R 9 ^IfH^{C±T7klgT*-5 £ * . R l tt*3R. 7 v 
a7;^*yT4U!)>, R 2 . R 3 * R 4 . R 5 *3 J;tfR 1 M4^T*3RT»5*», 
$<=>fCR 6 . R 7 . R 8 £ fcliR 9 (B'>fc< t t, 1 OA<**a«.OST*5 <t # . 

1 6. S (I V) : 




T^^nsft-s-^ife cfc^H: (v) 
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(iv) fccfctf (v) «t>. r '-r 9 \*m#<Dmmm 7 «e«©iC (i) 
tt-5«£-<f:iB]«T& 0 „ z » \ttnm<D&m$ti 1 sigtcie^ws: (i n k^h-* 

ZilSIHT^O.A ^.t^AMia-^ifiiLLTIf^OjgS^ 1 5 Jg IZ IE © CD i£ ( I 
II) A <h 1*1 1£ T? & £ . fcfc'b* A'ttA'J:*) fefSViS^^^W-T-S^ t> 

T-^^ns<h-&^i^KJS$ti-. (VI) : 



(a*. R 10 ~R 13 . X, Yttl*#©IEH5S 7 JRCEtt©xt (I) lC:fctt<&*© 

o . z i u*Ea (in ciiW4z tH«) 

$9 <D SI it ^ & . 
1 7. a (I V ) : 



(2C<*>. R 6 ~R 9 «tS^O«5H^ 7 JllcfSiEOi!: (I) C *5 
'0. A «*»J:^A*tt**a2:LTffll3R©«IH» 1 5JRfcK«<0a (III) ic*stt 
S A<t|5lgT*-5. A l ttA l J:.0't>auKJEtttlrT5A» ! bKHPI* 




10 



11 



(VI) 




R 8 R ! 



A 2 (IV) 
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